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RESEABCH AND PROGRAM MANAGEWENT 

FISCAT. YEAR 1982 EST'IWATES 

GENERAL STATEMENT 

The Research and Program Management a p p r o p r i a t i o n  funds  t h e  performance and management o f  r e s e a r c h ,  
technology and test a c t i v i t i e s  a t  NASA i n s t a l l a t i o n s ,  and t h e  p l a n n i n g ,  management and s u p p o r t  of c o n t r a c t o r  
r e s e a r c h  and development t a s k s  n e c e s s a r y  t o  meet t h e  Nation's  o b j e c t i v e s  i n  a e r o n a u t i c a l  and s p a c e  re- 
s e a r c h .  
p r o v i d e  t h e  t e c h n i c a l  and management c a p a b i l i t y  o f  t h e  c i v i l  service s t a f f  needed t o  conduct  t h e  f u l l  r ange  
of programs f o r  which NASA i s  r e s p o n s i b l e ,  ( 2 )  m a i n t a i n  f a c i l i t i e s  and l a b o r a t o r i e s  i n  a s tate of  opera-  
t i o n a l  c a p a b i l i t y  and manage t h e i r  u s e  i n  s u p p o r t  o f  r e s e a r c h  and development programs, and ( 3 )  p r o v i d e  
e f f e c t i v e  and e f f i c i e n t  t e c h n i c a l  and a d m i n i s t r a t i v e  suppor t  f o r  t h e  r e s e a r c h  and development programs. 
FY 1982, a n  a p p r o p r i a t i o n  o f  $1,1.36,300,OOG i s  r e q u e s t e d .  

O b j e c t i v e s  of t h e  e f f o r t s  funded by t h e  Research and Program Management a p p r o p r i a t i o n  are t o  (1) 

For 

More t h a n  22,600 c i v i l  service personne l  a t  t e n  i n s t a l l a t i o n s  and Headquar ters  are funded by t h e  Research 
and Program Management a p p r o p r i a t i o n .  Th is  c i v i l  service workforce  i s  NASA's most i m p o r t a n t  r e s o u r c e ,  t h e  
s t r e n g t h  on which t h e  f u t u r e  o f  s p a c e  and a e r o n a u t i c s  r e s e a r c h  a c t i v i t i e s  depend. 
t h e  Research and Program Managment a p p r o p r i a t i o n  i s  needed t o  p r o v i d e  f o r  salaries and r e l a t e d  c o s t s  o f  t h i s  
c i v i l  service workforce.  About two p e r c e n t  i s  f o r  travel which i s  v i t a l  t o  manage s u c c e s s f u l l y  t h e  Agency's 
in- house and c o n t r a c t e d  programs. %e remaining amount o f  t h e  Research and Program Management a p p r o p r i a t i o n  
p r o v i d e s  f o r  t h e  r e s e a r c h ,  test  and o p e r a t i o n a l  f a c i l i t y  s u p p o r t ,  and f o r  r e l a t e d  goods and services 
n e c e s s a r y  t o  o p e r a t e  s u c c e s s f u l l y  t h e  NASA i n s t a l l a t i o n s  and t o  accomplish  e f f i c i e n t l y  and e f f e c t i v e l y  
NACA's approved miss ions .  

Seventy-two p e r c e n t  o f  

Each o f  t h e  t e n  NASA i n s t a l l a t i o n s  a re  a s s i g n e d  c e r t a i n  p r i n c i p a l  r o l e s  o f  fundamental  importance i n  
meet ing NASA's o v e r a l l  program g o a l s .  
t h e  b a s i s  o f  demonstra ted c a p a b i l i t i e s  and c a p a c i t i e s .  

These r o l e s  r e f l e c t  t h e  i n t r i n s i c  competence of t h e  i n s t a l l a t i o n s  on 
They a re  summarized as fo l lows :  

Johnson Space Center:  P r i n c i p a l  r o l e s  are management of t h e  i n t e g r a t e d  Space S h u t t l e  program and t h e  
O r b i t e r  development p r o j e c t ;  a s t r o n a u t  and m i s s i o n  s p e c i a l i s t  s e l e c t i o n  and t r a i n i n g ;  Space S h u t t l e  m i s s i o n  
p lann ing ,  o p e r a t i o n  and c o n t r o l ;  and a p p l i c a t i o n  of remote s e n s i n g  t o  a g r i c u l t u r a l  a ssessments  and o t h e r  
E a r t h  r e s o u r c e s  u s e s .  
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Kennedy Space Center :  P r i n c i p a l  r o l e s  are  t h e  l aunch  o f  Space S h u t t l e  development and test f l i g h t s ;  
p r e p a r a t i o n  f o r  t h e  o p e r a t i o n a l  phase  of t h e  Space T r a n s p o r t a t i o n  System; and t h e  l aunch  of pay loads  on 
expendable  l aunch  v e h i c l e s .  

Marsha l l  Space F l i g h t  Center :  P r i n c i p a l  r o l e s  a re  management of t h e  Space S h u t t l e  main eng ine ,  s o l i d  
r o c k e t  b o o s t e r  and e x t e r n a l  t a n k  p r o j e c t s ;  management of NASA's development ac t iv i t i e s  on t h e  Spacelab and 
I n e r t i a l  Upper S tage  p r o j e c t s ;  management o f  l a r g e  automated s p a c e c r a f t  p r o j e c t s  such as t h e  Space 
Telescope;  exper iments  i n  materials p r o c e s s i n g  i n  s p a c e ;  and s o l a r  h e a t i n g  and c o o l i n g  technology 
development and v e r i f i c a t i o n  f o r  t h e  Department o f  Energy. 

N a t i o n a l  Space Technology L a b o r a t o r i e s :  P r i n c i p a l  r o l e s  are t h e  s u p p o r t  of Space S h u t t l e  e n g i n e  
development and t e s t i n g ;  r e g i o n a l  E a r t h  r e s o u r c e s  r e s e a r c h  and technology t r a n s f e r ;  and s u p p o r t  f u n c t i o n s  
f o r  o t h e r  Government a g e n c i e s  l o c a t e d  t h e r e .  

Goddard Space F l i g h t  Center :  P r i n c i p a l  r o l e s  a r e  t h e  development and o p e r a t i o n  o f  E a r t h  o r b i t a l  f l i g h t  
exper iments  and automated s p a c e c r a f t  t o  conduct s c i e n t i f i c  i n v e s t i g a t i o n s  and demons t ra te  p r a c t i c a l  
a p p l i c a t i o n s ;  t h e  management o f  t h e  t r a c k i n g  and d a t a  a c q u i s i t i o n  a c t i v i t i e s  f o r  E a r t h  o r b i t a l  m i s s i o n s ;  and 
management of t h e  Delta l aunch  v e h i c l e  program. 

Wallops F l i g h t  Center:  P r i n c i p a l  r o l e s  a re  management and l aunch  o f  sounding r o c k e t s  and b a l l o o n s ;  and 
o p e r a t i o n  o f  an  ins t rumented  f l i g h t  r ange  f o r  a e r o n a u t i c a l  and s p a c e  r e s e a r c h .  

b e s  Research Center :  P r i n c i p a l  r o l e s  are s h o r t  h a u l  a i r c r a f t  and r o t o r c r a f t  sys tems technology ,  
computa t iona l  f l u i d  dynamics, p l a n e t a r y  p robes ,  and l i f e  s c i e n c e s .  

Dryden F l i g h t  Research Center :  P r i n c i p a l  r o l e s  a r e  a e r o n a u t i c a l  f l i g h t  t e s t i n g ,  r e s e a r c h  and o p e r a t i o n s ,  
as w e l l  a s  p rov id ing  t h e  pr imary l a n d i n g  s i t e  f o r  Space S h u t t l e  o r b i t a l  test f l i g h t s  and a con t ingency  
l a n d i n g  s i t e  f o r  o p e r a t i o n a l  miss ions .  

Langley Research Center :  P r i n c i p a l  r o l e s  are  l o n g  h a u l  a i r c r a f t  sys tems technology ,  emphasizing f u e l  
c o n s e r v a t i o n ,  s a f e t y  and environmental  e f f e c t s ;  ae rospace  s t r u c t u r e s  technology;  environmental  q u a l i t y  
moni to r ing  by remote s e n s i n g ;  and advanced s p a c e  systems technology.  

L e w i s  Research Center:  P r i n c i p a l  r o l e s  are a e r o n a u t i c a l  and space  p r o p u l s i o n  t echnology ;  s p a c e  
communications r e s e a r c h  and technology;  s p a c e  and ter res t r ia l  energy systems r e s e a r c h  and technology;  and 
management o f  t h e  Centaur expendable l aunch  v e h i c l e  program. 
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The 1982 budget  p r o v i d e s  t h e  n e c e s s a r y  r e s o u r c e s  t o  app ly  t h e s e  in- house c a p a b i l i t i e s  t o  a p p r o p r i a t e  
program ac t iv i t i e s .  D e t a i l e d  d a t a  on fund ing  requ i rements  i s  provided i n  t h e  s e c t i o n  on each  
i n s t a l l a t i o n .  A summary d e s c r i p t i o n  o f ,  and t h e  fund ing  r e q u i r e d  by f u n c t i o n a l  c a t e g o r y ,  are as fo l lows :  

1. Personne l  and Re la ted  Cos t s  ($820,342,000): I n c l u d e s  salaries and b e n e f i t s  f o r  NASA permanent and 
temporary c i v i l  service peop le ,  and f o r  pe rsonne l  of o t h e r  Government a g e n c i e s  d e t a i l e d  t o  NASA. This  
c a t e g o r y  a l s o  i n c l u d e s  s u p p o r t i n g  personne l  c o s t s ,  such  as  moving expenses  (exc lud ing  t h e  a s s o c i a t e d  travel 
of p e o p l e ) ,  r e c r u i t i n g  and p e r s o n n e l  i n v e s t i g a t i o n  services provided by t h e  O f f i c e  of Personne l  Management, 
and t h e  t r a i n i n g  of NASA c i v i l  service employees. 

2. Travel ($26,292,000):  I n c l u d e s  t h e  c o s t  of t r a n s p o r t a t i o n ,  p e r  diem, and o t h e r  a s s o c i a t e d  expenses  
r e q u i r e d  f o r  t h e  d i r e c t i o n ,  c o o r d i n a t i o n  and management of a l l  NASA program ac t iv i t i e s ;  f o r  c o n t r a c t  
management; f o r  f l i g h t  m i s s i o n  s u p p o r t ;  f o r  travel t o  o v e r s e a s  development,  l aunch  and t r a c k i n g  si tes;  f o r  
mee t ings  and t e c h n i c a l  seminars ;  and f o r  r e l o c a t i o n .  

3. F a c i l i t i e s  Services ($157,890,000): I n c l u d e s  r e n t a l  of real  p r o p e r t y ;  t h e  c o s t  o f  maintenance,  r e p a i r  
and r e l a t e d  ac t iv i t i e s ;  e n g i n e e r i n g ;  c u s t o d i a l  services; minor m o d i f i c a t i o n s  and a l t e r a t i o n s ;  and u t i l i t i e s  
services. 

4 .  Technica l  Services ($51,611,000):  I n c l u d e s  t h e  c o s t  o f  g e n e r a l  purpose  au tomat ic  d a t a  p r o c e s s i n g  f o r  
management ac t iv i t i e s ;  t h e  d i s s e m i n a t i o n  of s c i e n t i f i c  and t e c h n i c a l  i n f o r m a t i o n  d e r i v e d  from t h e  r e s e a r c h  
and development programs; e d u c a t i o n  and i n f o r m a t i o n a l  programs; shops  and o t h e r  e s s e n t i a l  t e c h n i c a l  
services. 

5. Management and Opera t ions  Support  ($80,165,000):  I n c l u d e s  t h e  c o s t  of a d m i n i s t r a t i v e  communications; 
p r i n t i n g  and r e p r o d u c t i o n ;  a d m i n i s t r a t i v e  s u p p l i e s ;  g e n e r a l  purpose  materials and equipment;  t r a n s p o r t a t i o n  
of equipment and s u p p l i e s ;  medical  services and o t h e r  suppor t .  
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SUMMARY OF THE BUDGET PLAN BY FUNCTION 

1981 1982 
Budget 1980  Budget Cur ren t  

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

770,991 805,082 820,342 Personnel  and Re la ted  Costs............................ 750,995 

26,292 Travel................................................. 18,843 20,825 20,825 

F a c i l i t i e s  Services.................................... 114,573 122 ,434  136 ,747  157 ,890  

Technica l  Services..................................... 43,670 46,532 48,705 51,611 

Management and Opera t ions  Support...................... 67,887 72,372 70 ,041  80,165 

Total................................................ 995,968 1 , 0 3 3 , 1 5 4  1 ,081 ,400  1 ,136 ,300  

SUMWRY OF CEIANGES FROM THE 1981 BUDGET ESTIMATE TO THE 1981 CUBBENT ESTIMATE 

The changes  t h a t  have occur red  i n  NASA's Research and Program Management p l a n s  i n  t h e  p a s t  y e a r  are 
summarized as  fo l lows :  

A n e t  i n c r e a s e  i n  t h e  t o t a l  level  of t h e  R&PM p l a n  o f  $48 ,246 ,000  which r e f l e c t s  t h e  budge t  amendment, t h e  
r e d u c t i o n  i n  t h e  a p p r o p r i a t i o n  r e q u e s t  through Congress ional  a c t i o n ,  t h e  e f f e c t  of c i v i l  service pay raises 
i n  1981 ,  and t h e  p a r t i a l  a b s o r p t i o n  of such  c o s t  i n c r e a s e s  i n  1981.  

( I n  thousands  of d o l l a r s )  

1 9 8 1  Budget estimate................................................................ 1 ,047 ,154  

Amended 1981  Budget estilllilte........................................................ 1 ,033 ,154  

1981  ~propriation............................................................... ... 1 ,030 ,000  
I n c r e a s e d  pay c o s t s  e f f e c t i v e  October 1 9 8 0 ,  p u r s u a n t  t o  

Execut ive  Order 12248............................................................. 59 ,202 
P a r t i a l  a b s o r p t i o n  o f  i n c r e a s e d  pay c o s t s  th rough  s a v i n g s  i n  

P r e s i d e n t i a l  a c t i o n  (Budget amendment - March 1980)................................. -1 4,000 

Congress iona l  action................................................................ - 3,154 

p e r s o n n e l  costs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 7,802 

1981  Curren t  estimate........................................................... 1,081,400 
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BASIS OF THE 1982 ESTIMATE 

The budget  estimate f o r  1982 of $1,136,300,000, a n  i n c r e a s e  of $54,900,000 over  t h e  c u r r e n t  1981 p l a n ,  
p r o v i d e s  f o r  t h e  pe rsonne l  and r e l a t e d  c o s t s  f o r  22,713 f u l l- t i m e  permanent employees; t h e  minimum level o f  
t ravel  r e q u i r e d  t o  s u p p o r t  agency m i s s i o n s ;  a n t i c i p a t e d  rate  i n c r e a s e s  i n  suppor t  c o n t r a c t s  and u t i l i t i e s ;  
t h e  i n c r e a s e d  c o s t s  of s u p p l i e s ,  materials and equipment;  and a p a r t i a l  r e s t o r a t i o n  of t h e  level of b a s i c  
services t h a t  were temporar i ly  reduced i n  1981 t o  accommodate u n a n t i c i p a t e d  rate  i n c r e a s e s  and s h u t t l e  
s u p p o r t  r equ i rements .  The Research and Program Management a p p r o p r i a t i o n  r e q u e s t  f o r  1982, by f u n c t i o n a l  
c a t e g o r y ,  i s  summarized as fo l lows :  

1. Personne l  and Re la ted  Cos t s  ($820,342,000): The 1982 estimate f o r  Personnel  and Re la ted  Cos t s  i s  
based on 22,713 permanent f u l l- t i m e  c i v i l  service employees. The i n c r e a s e  i n  funding o f  $15,260,000 from 
t h e  c u r r e n t  1981 p l a n  t o  t h e  1982 p l a n  r e s u l t s  from t h e  f u l l  y e a r  e f f e c t  o f  t h e  1981 pay raise and t h e  n e t  
of w i t h i n  g rade  and career advances and tu rnover  s a v i n g s .  

2. Travel ($26,292,000): The 1982 e s t i m a t e  r e p r e s e n t s  a n  i n c r e a s e  o v e r  t h e  c u r r e n t  1981 p l a n  of 
$5,467,000. The i n c r e a s e  i s  r e q u i r e d  t o  m e e t  1982 program m i l e s t o n e s  and o t h e r  programmatic and i n s t i t u -  
t i o n a l  management needs  and i s  p r i m a r i l y  due t o  i n c r e a s e d  a i r  fares and p e r  diem rates.  The travel of  c i v i l  
s e r v i c e  pe rsonne l  t o  c o n t r a c t o r  p l a n t s ,  l aunch  and t r a c k i n g  s i tes ,  t e c h n i c a l  meet ings  and seminars  f o r  t h e  
accomplishment and c o o r d i n a t i o n  of t e c h n i c a l  matters i s  a b s o l u t e l y  e s s e n t i a l  t o  t h e  achievement o f  success 
i n  t h e  conduct of NASA's r e s e a r c h  and development programs. The l eve l  of travel proposed f o r  FY 1982 i s  t h e  
b a r e  minimum needed t o  c a r r y  o u t  t h e  Agency's m i s s i o n s ,  e s p e c i a l l y  i n  view of t h e  a r t i f i c i a l l y  low level 
a v a i l a b l e  i n  FY 1981 r e s u l t i n g  from i n c r e a s e s  i n  p e r  diem rates  and a i r  f a r e s  f o r  which no i n c r e a s e  h a s  been 
provided i n  t h e  amount f o r  travel.  Although t h e  e s t i m a t e d  level of t ravel  a c t i v i t y  i n  FY 1982 i s  g r e a t e r  
than  t h e  FY 1981 c u r r e n t  estimate, i t  i s  s t i l l  about  3.5% below t h e  FY 1980 a c t u a l  level. 

3. F a c i l i t i e s  Services ($157,89Q,OOO) : The 1982 e s t i m a t e ,  r e p r e s e n t i n g  an  i n c r e a s e  o f  $21,143,000 o v e r  
t h e  1981 c u r r e n t  p l a n ,  c o v e r s  a n t i c i p a t e d  c o n t r a c t o r  and purchased u t i l i t y  ra te  i n c r e a s e s ;  i n c r e a s e d  c o s t s  
of s u p p l i e s ,  materials  and equipment; a d d i t i o n a l  c o n t r a c t o r  e f f o r t ;  t h e  p a r t i a l  r e s t o r a t i o n  o f  b a s i c  ser- 
v i c e s  a t  several Cen te r s ,  i n c l u d i n g  maintenance a c t i v i t i e s  which were t e m p o r a r i l y  reduced i n  1981 t o  
accommodate u n a n t i c i p a t e d  rate  i n c r e a s e s  and s h u t t l e  s u p p o r t  r equ i rements .  

4. Technica l  Services ($51,611,000): The $2,906,000 i n c r e a s e  i n  1982 p a r t i a l l y  c o v e r s  a n t i c i p a t e d  
c o n t r a c t o r  ra te  i n c r e a s e s  as  w e l l  as i n c r e a s e d  c o s t s  o f  s u p p l i e s ,  materials and equipment i n  t h i s  ca tegory .  

5. Management and Opera t ions  ($80,165,000): The $10,124,000 i n c r e a s e  i n  t h i s  c a t e g o r y  i s  needed t o  
p r o v i d e  f o r  t h e  i n c r e a s e d  c o s t s  o f  s u p p l i e s ,  materials and equipment,  and a n t i c i p a t e d  e s c a l a t i o n  of c o n t r a c t  
rates. The replacement  o f  one small a d m i n i s t r a t i v e  a i r c r a f t  i s  inc luded  i n  t h i s  f u n c t i o n .  
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I n  summary, t h e  FY 1982 budget  r equ i rement  of $1,136,300,000 i s  t o  p rov ide  f o r  a c i v i l  service workforce 
of 22,713 permanent p o s i t i o n s  and t o  suppor t  t h e  a c t i v i t i e s  a t  t e n  NASA i n s t a l l a t i o n s  and Headquar te r s ,  
c o n s i s t e n t  w i t h  t h e  r e s e a r c h  and development and c o n s t r u c t i o n  o f  f a c i l i t i e s  program p l a n s .  

A supplemental  a p p r o p r i a t i o n  o f  $51,400,000 i s  r e q u i r e d  i n  FY 1981 t o  p a r t i a l l y  m e e t  t h e  a d d i t i o n a l  c o s t s  
r e s u l t i n g  from approved c i v i l  service pay raises. 

DETAIL OF CONTENTS BY FUNCTION 

The c o n t e n t  of each  f u n c t i o n a l  c a t e g o r y  i s  e x p l a i n e d  i n  g r e a t e r  d e t a i l  i n  t h i s  s e c t i o n ,  and t h e  s p e c i f i c  
requ i rements  f o r  each i n s t a l l a t i o n  are covered i n  t h e i r  r e p r e s e n t a t i v e  s e c t i o n s  i n  t h i s  volume. 

PERSONNEL AND BELATED COSTS 

A. COMPENSATION AND BENEFITS: 

1. Compensation: 

a .  Permanent P o s i t i o n s :  T h i s  p a r t  of Personne l  and Re la ted  C o s t s  c o v e r s  t h e  salaries of  t h e  f u l l -  
t i m e  permanent c i v i l  service workforce and i s  t h e  l a r g e s t  p a r t  of t h e  f u n c t i o n a l  ca tegory .  As  noted above,  
t h e  1982 f u n d s  w i l l  p rov ide  f o r  22,713 f u l l- t i m e  permanent employees. 

b .  Other Than Full-Time Permanent P o s i t i o n s :  This c a t e g o r y  i n c l u d e s  t h e  salaries of NASA's 
nonpermanent workforce.  Programs such  as s t u d e n t s  p a r t i c i p a t i n g  i n  c o o p e r a t i v e  t r a i n i n g ,  s u m m e r  employment, 
youth o p p o r t u n i t y ,  and temporary c l e r i ca l  s u p p o r t  are covered i n  t h i s  c a t e g o r y .  

c.  Reimbursable Detailees: I n  accordance w i t h  e x i s t i n g  agreements ,  NASA re imburses  t h e  p a r e n t  
Federa l  o r g a n i z a t i o n  f o r  t h e  salaries and r e l a t e d  c o s t s  of pe rsons  d e t a i l e d  t o  NASA. 

d .  Overtime and Other  Compensation: Overtime, h o l i d a y ,  p o s t  and n i g h t  d i f f e r e n t i a l ,  and hazardous  
d u t y  pay are inc luded  i n  t h i s  ca tegory .  Also inc luded  a r e  i n c e n t i v e  awards f o r  o u t s t a n d i n g  achievement and 
s u p e r i o r  performance awards. 

2. B e n e f i t s :  I n  a d d i t i o n  t o  compensation,  NASA makes a n  employer's c o n t r i b u t i o n  t o  p e r s o n n e l  b e n e f i t s  
as a u t h o r i z e d  and r e q u i r e d  by law. These b e n e f i t s  i n c l u d e  c o n t r i b u t i o n s  t o  t h e  Civil  Serv ice  Retirement 
Fund, employees' l i f e  and h e a l t h  i n s u r a n c e ,  and s o c i a l  s e c u r i t y  c o n t r i b u t i o n s  f o r  nonpermanent pe rsonne l .  
Payments f o r  severance  pay are made t o  former employees i n v o l u n t a r i l y  s e p a r a t e d  through no f a u l t  of t h e i r  
Own. 
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B SUPPORTING COSTS : 

1. T r a n s f e r  o f  Personnel :  Re loca t ion  c o s t s ,  such  as  t h e  expenses  o f  s e l l i n g  and buying a home, and t h e  
movement and s t o r a g e  o f  household goods are provided under t h i s  c a t e g o r y .  

2. O f f i c e  o f  Personne l  Management S e r v i c e s :  The O f f i c e  of Personne l  Management i s  reimbursed f o r  
c e r t a i n  ac t iv i t i e s  such  as s e c u r i t y  i n v e s t i g a t i o n s  on new h i r e s ,  r e c r u i t m e n t  a d v e r t i s i n g ,  and career- 
m a t u r i t y  su rveys .  

3. Personne l  Tra in ing :  T r a i n i n g  i s  provided w i t h i n  t h e  framework o f  t h e  Government Employees T r a i n i n g  
A c t  o f  1958. P a r t  of t h e  t r a i n i n g  c o s t s  c o n s i s t  o f  c o u r s e s  o f f e r e d  by o t h e r  Government a g e n c i e s ,  and t h e  
remainder  p r o v i d e s  f o r  t r a i n i n g  through nongovernment sources .  

A. Program Travel: 

The l a r g e s t  p a r t  o f  travel i s  f o r  d i r e c t i o n ,  c o o r d i n a t i o n  and management of program ac t iv i t i e s .  The 
complexi ty  of t h e  programs invo lved  and t h e  g e o g r a p h i c a l  d i s t r i b u t i o n  of NASA I n s t a l l a t i o n s  and c o n t r a c t o r s  
and s u b c o n t r a c t o r s  throughout  t h e  e n t i r e  United Sta tes  impose t h e  requ i rement  f o r  t h i s  c a t e g o r y  of t r a v e l .  
A s  p r o j e c t s  r e a c h  t h e  f l i g h t  s t a g e ,  s u p p o r t  i s  r e q u i r e d  f o r  p re launch  ac t iv i t i e s ,  i n c l u d i n g  o v e r s e a s  t ravel  
t o  l a u n c h  and t r a c k i n g  sites. The amount o f  t ravel  r e q u i r e d  f o r  t h i s  purpose  i s  d i r e c t l y  r e l a t e d  t o  b o t h  
t h e  number and complexi ty  of t h e  launches .  

B. S c i e n t i f i c  and Technica l  Development Travel: 

Travel t o  s c i e n t i f i c  and t e c h n i c a l  meet ings  and seminars  p e r m i t s  employees engaged i n  r e s e a r c h  and 
development t o  p a r t i c i p a t e  a t  b o t h  Government-sponsored and nongovernment-sponsored seminars .  Th i s  
p a r t i c i p a t i o n  a l l o w s  personne l  t o  b e n e f i t  from exposure  t o  t e c h n o l o g i c a l  advances which ar ise o u t s i d e  NASA, 
as  w e l l  a s  a l lowing  personne l  t o  p r e s e n t  b o t h  accomplishments and problems t o  t h e i r  a s s o c i a t e s .  Many of  t h e  
Government-sponsored meet ings  are  working p a n e l s  convened t o  s o l v e  c e r t a i n  problems f o r  t h e  b e n e f i t  of  t h e  
Government. 

C .  Management Opera t ions  Travel: 

Management and o p e r a t i o n s  travel i n c l u d e s  travel f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of  g e n e r a l  
management matters and travel by o f f i c i a l s  t o  review t h e  s t a t u s  of programs. It i n c l u d e s  t ravel  by 
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f u n c t i o n a l  managers i n  such areas as personne l ,  f i n a n c i a l  management and procurement. 
i n c l u d e s  t h e  c o s t  of travel i n  and around t h e  I n s t a l l a t i o n s ;  travel of unpaid  members o r  r e s e a r c h  a d v i s o r y  
committees;  and i n i t i a l  d u t y  s t a t i o n ,  permanent change o f  ass ignment ,  and o t h e r  fami ly  travel expenses .  

Th i s  c a t e g o r y  a l s o  

FACILITIES SKRVICES 

A. Ren ta l  of Real Proper ty :  

R e n t a l  of real  p r o p e r t y  i n c l u d e s  t h e  r e n t a l  of b u i l d i n g  space  d i r e c t l y  by NASA o r  through t h e  General  
S e r v i c e s  Admin is t ra t ion  t o  m e e t  o f f s i t e  o f f i c e ,  warehousing,  and o t h e r  requ i rements  which cannot  o t h e r w i s e  
b e  provided f o r  i n  e x i s t i n g  b u i l d i n g s  a t  t h e  NASA I n s t a l l a t i o n s .  
of t h e  NASA Headquar ters  complex of b u i l d i n g s  i n  t h e  D i s t r i c t  of Columbia, and nearby Maryland and V i r g i n i a  
t h a t  are e i t h e r  Government-owned o r  l e a s e d  f o r  which NASA must p r o v i d e  r e n t a l  payments t o  t h e  General  
Services Admin is t ra t ion  i n  accordance w i t h  P.L. 92-313. Also inc luded  i n  t h i s  i t e m  i s  t h e  r e n t a l  o f  
t ra i lers  r e q u i r e d  t o  accommodate s p e c i a l  shor t- te rm needs .  

Most o f  t h e  funding i s  r e q u i r e d  f o r  r e n t a l  

B. Maintenance and Re la ted  Activit ies:  

Maintenance and r e l a t e d  a c t i v i t i e s  i n c l u d e s  t h e  r e c u r r i n g  day-to-day maintenance o f  f a c i l i t i e s  (grounds,  
b u i l d i n g s ,  s t r u c t u r e s ,  e t c . )  and equipment which i s  accomplished by non- Civi l  Service personne l .  This  
i n v o l v e s  t h e  mowing and care o f  g r a s s y  areas, care of  trees and s h r u b s ,  e l e v a t o r s ,  c r a n e s ,  p r e s s u r e  vessel  
i n s p e c t i o n s ,  p a i n t i n g  and p r o t e c t i v e  c o a t i n g s ,  g e n e r a l  b u i l d i n g s  maintenance,  and t h e  maintenance of i n-  
s t a l l e d  mechanical ,  e l ec t r i ca l ,  and o t h e r  systems. I n  a d d i t i o n ,  t h i s  i t e m  i n c l u d e s  f e a s i b i l i t y  s t u d i e s ,  
p r o j e c t  d e s i g n ,  c o n s t r u c t i o n  s u p e r v i s i o n ,  i n s p e c t i o n ,  and o t h e r  i n s t i t u t i o n a l  e n g i n e e r i n g  f u n c t i o n s .  In-  
c luded  a l s o ,  are any a p p l i c a b l e  c o s t s  a s s o c i a t e d  w i t h  r e c u r r i n g  f a c i l i t y  work as w e l l  as materials, hard-  
ware, and equipment used i n  f a c i l i t y  maintenance ac t iv i t i e s  whether accomplished by Civil  S e r v i c e  p e r s o n n e l  
o r  c o n t r a c t o r s .  I n  t h e  case of  equipment,  r e l a t e d  maintenance and o t h e r  services are r e f l e c t e d  f o r  o f f i c e ,  
shop,  l a b o r a t o r y  and o t h e r  f a c i l i t i e s  equipment as w e l l  as a d m i n i s t r a t i v e  in tercommunicat ions  and t e l e v i s i o n  
moni to r ing  equipment. 

C.  C u s t o d i a l  Services: 

C u s t o d i a l  services i n c l u d e  j a n i t o r i a l  and b u i l d i n g  c l e a n i n g  services; p e s t  c o n t r o l ;  f i r e  p r o t e c t i o n  
services; s e c u r i t y  services i n c l u d i n g  badging and i d e n t i f i c a t i o n ;  l o c k  and s a f e  r e p a i r ;  t r a s h  and r e f u s e  
h a n d l i n g ;  window b l i n d s  and l i g h t  f i x t u r e  c l e a n i n g ;  l i g h t  f i x t u r e  rep lacement ;  and l aundry  and d r y  c l e a n i n g  
of f a c i l i t y - r e l a t e d  i t e m s .  
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D. Ut i l i t i e s  Services: 

U t i l i t i e s  services i n c l u d e  t h e  purchase  o f  u t i l i t i e s  such  as  e l e c t r i c i t y ,  n a t u r a l  g a s ,  f u e l  o i l ,  c o a l ,  
steam, propane,  and o t h e r  f u e l  commodities as w e l l  as water and sewage t rea tment  services. Also inc luded  
are  t h e  r e l a t e d  o p e r a t i n g  c o s t s  of t h e  u t i l i t y  p l a n t s  and systems and t h e  c o s t  of p l a n t  maintenance.  

TECHNICAL SERVICES 

A. Automatic Data Process ing :  

1 .  Eq uipment: Th i s  c a t e g o r y  p r o v i d e s  f o r  t h e  lease, purchase  and maintenance o f  g e n e r a l  purpose  d a t a  
p r o c e s s i n g  equipment which s u p p o r t s  i n s t i t u t i o n a l  o p e r a t i o n s  a t  each i n s t a l l a t i o n .  Excluded i s  equipment 
d e d i c a t e d  t o  s p e c i f i c  r e s e a r c h  o r  o p e r a t i o n a l  sys tems which i s  funded from t h e  Research and Development 
a p p r o p r i a t i o n .  

2. o p  e r a t i o n s :  Opera t ions  services i n c l u d e  programming, computer o p e r a t i o n s  and r e l a t e d  services. 
I n s t i t u t i o n a l - t y p e  a p p l i c a t i o n s  i n c l u d e  p a y r o l l ,  p e r s o n n e l  d a t a ,  l o g i s t i c s ,  and procurement r e c o r d s  and 
r e p o r t s .  

B. S c i e n t i f i c  and Technica l  In format ion  and Educa t iona l  Programs: 

1 .  L i b r a r i e s :  The t e c h n i c a l  l i b r a r i e s  are e s t a b l i s h e d  t o  p r o v i d e  I n s t a l l a t i o n  s t a f f s  w i t h  books,  
p e r i o d i c a l s ,  t e c h n i c a l  r e p o r t s  and o t h e r  documentation.  

2. Education and In format ion  Programs: The e d u c a t i o n a l  and i n f o r m a t i o n a l  programs prov ide  f o r  t h e  
documentation and d i s s e m i n a t i o n  o f  i n f o r m a t i o n  about  t h e  Agency's programs t o  t h e  g e n e r a l  p u b l i c ,  t h e  
e d u c a t i o n a l  community a t  t h e  e lementa ry  and secondary levels ,  and t h e  m a s s  communications media. A s s i s t a n c e  
t o  t h e  m a s s  communications media i n c l u d e s  t h e  assembly and e x p o s i t i o n  o f  newsworthy material i n  suppor t  of 
r e q u e s t s ,  and t a k e s  such form as p r e s s  k i t s ,  news releases, t e l e v i s i o n  and r a d i o  i n f o r m a t i o n  t a p e s  and 
c l i p s ,  and f e a t u r e  material.  

C. Shop Support  and Services: 

Shop s u p p o r t  and services i n c l u d e  g e n e r a l  f a b r i c a t i o n s  shops ,  r e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
a c t i v i t i e s ,  s a f e t y ,  photographic  services,  g r a p h i c s ,  and a u d i o  v i s u a l  material. 
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MANAGEMENT BND OPEBATIONS 

A. A d m i n i s t r a t i v e  Communications: 

Inc luded  i n  t h i s  c a t e g o r y  a re  c o s t s  o f  l e a s e d  l i n e s ,  long  d i s t a n c e  t o l l s ,  t e l e t y p e  services, and l o c a l  
t e lephone  service. 

B. P r i n t i n g  and Reproduction: 

Inc luded  i n  t h i s  c a t e g o r y  a re  t h e  c o s t s  f o r  d u p l i c a t i n g ,  b l u e p r i n t i n g ,  m i r c r o f i l m i n g ,  and o t h e r  
pho tograph ic  r e p r o d u c t i o n s .  Also inc luded  i n  t h i s  c a t e g o r y  are Government P r i n t i n g  O f f i c e  p r i n t i n g  c o s t s ,  
c o n t r a c t u a l  p r i n t i n g  and t h e  re la ted composi t ion and b i n d i n g  o p e r a t i o n s .  

C. T r a n s p o r t a t i o n :  

T r a n s p o r t a t i o n  services i n c l u d e  t h e  o p e r a t i o n  and maintenance of a l l  g e n e r a l  purpose  motor v e h i c l e s  used 
by b o t h  c i v i l  service and s u p p o r t  c o n t r a c t o r  pe rsonne l .  The c o s t  o f  movement of s u p p l i e s  and equipment by 
commercial carr iers  are  a l s o  i n  t h i s  c a t e g o r y .  

D. I n s t a l l a t i o n  Common Services: 

I n s t a l l a t i o n  common services i n c l u d e  s u p p o r t  ac t iv i t i e s  a t  each  i n s t a l l a t i o n  such as: o c c u p a t i o n a l  
medicine  and environmental  h e a l t h ;  m a i l  service;  supp ly  management; p a t e n t  services;  a d m i n i s t r a t i v e  equip-  
ment; o f f i c e  s u p p l i e s  and materials; o p e r a t i o n  o f  photocopy equipment;  c h a r t  and r e l a t e d  a r t  work; and 
p o s t a g e  . 
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DISTRIBUTION OF PEBMANENT POSITIONS BY INSTALLATION 

I n s  t a l l a t i o n  

Johnson Space Center  ................................... 
Kennedy Space Center  ................................... 
Marsha l l  Space F l i g h t  Center  ........................... 
N a t i o n a l  Space Technology L a b o r a t o r i e s  ................. 
Goddard Space F l i g h t  Center  ............................ 
Wallops F l i g h t  Center  .................................. 
Ames Research Center  ................................... 
Dryden F l i g h t  Research Center  .......................... 
Langley Research Center  ................................ 
L e w i s  Research Center  .................................. 
Headqua r t e r s  ........................................... 

1981 1982 
1980  Budget Current  Budget 

Actua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  

3. 469 
2 .  1 9 1  
3. 561 

103  
3. 444 

395 
1.  658 

461 
2. 980 
2. 835 
1. 516 

Tota l .  Permanent P o s i t i o n s  ........................... 22.  613 

3. 494 
2 .  201 
3. 561 

103  
3. 440 

3 95 
1 .  658 

461 
2. 980 
2 .  835 
1. 585 

22.  713 

SUMMARY OF BUDGET PLAN BY INSTALIATION 
(Thousands of D o l l a r s )  

Johnson Space Center  ................................... 
Kennedy Space Center  ................................... 
Marsha l l  Space F l i g h t  Center  ........................... 
N a t i o n a l  Space Technology L a b o r a t o r i e s  ................. 
Goddard Space F l i g h t  Center  ............................ 
Wallops F l i g h t  Center  .................................. 
Ames Research Center  ................................... 
Dryden F l i g h t  Research Center  .......................... 
Langley Research Center  ................................ 
L e w i s  Research Ce.ter .................................. 
Headqua r t e r s  ........................................... 

164. 664 
133 .  189  
155. 893 

4. 906 
133. 475 

17 .  685 
67. 374 
20.  408 

113. 982 
94.  842 
89. 550 

168.  433 
1 3 9 .  232 
158.  304 

5.  042 
137 .  575 

18 .  697 
70. 550 
21.  386 

117.  605 
100.  056 

96.  274 

3. 489 
2 .  201 
3. 561 

103  
3. 444 

3 95 
1. 658 

461 
2. 980 
2 .  835 
1. 586 

2 2 .  713 

174.  254 
152.  084  
165.  1 1 9  

5 .  566 
143.  719  

20 .  366 
73. 849 
22. 587 

123.  000 
101.  425 

99.  431 

3. 489 
2 .  201 
3. 561 

1 0 3  
3. 444 

395 
1. 658 

461 
2. 980 
2. 835 
1. 586 

22.  713  

180.  411 
162.  960 
171. 150  

5.  624  
151. 605 

20.  414 
77.  921 
23.  767 

127.  620 
108 .  036 
106.  792 

T o t a l  ................................................ 995.  968 1.033.  1 5 4  1.081. 400 1.136. 300 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1982 ESTIMATES 

RESEARCH AND PROGRAM MANAGEMENT 

DI. STRIBUTION OF PEUANENT POSITIONS BY PROGRAM 

SPACE TRANSPORTATION SYSTEMS 
Space S h u t t l e  ........................................ 
Space F l i g h t  Opera t ions  .............................. 
Expendable Launch Veh ic l e s  ........................... 

SPACE SCIENCE .......................................... 
P h y s i c s  and Astronomy ................................ 
P l a n e t a r y  E x p l o r a t i o n  ................................ 
L i f e  Sc i ences  ........................................ 

SPACE AND TERRESTRIAL APPLICATIONS ..................... 
Space A p p l i c a t i o n s  ................................... 
Technology U t i l i z a t i o n  ............................... 

AERONAUTICS AND SPACE TECHNOLOGY ....................... 
A e r o n a u t i c a l  Research and Technology ................. 
Space Research  and Technology ........................ 
Energy Technology .................................... 

SPACE TRACKING AND DATA SYSTEMS ........................ 
Tracking  and Data A c q u i s i t i o n  ........................ 

S u b t o t a l .  Direct P o s i t i o n s  ......................... 
Center  Management and Opera t ions  Support  P o s i t i o n s  ..... 
T o t a l .  Permanent P o s i t i o n s  ............................. 

1980 
Actual  

6 .  505 
4. 848 
1 .  326 

331 

2. 290 
1. 792 

239 
259 

1. 984 
1. 891  

93 

5. 687 
3. 745 
1. 408 

534 

768 
768 
. 

17. 234  

5. 379 

22. 613  

1981 1982 
Budget Budget Current  

E s t i m a t e  E s t i m a t e  E s t i m a t e  

6.  490 6 .  544  6.  578 
3. 894 4. 602 3. 712 
2. 280 1. 601 2. 598  

316 341 268 

2 .  069 2.  252 2. 173  
1. 568 1. 758  1. 688 

226 2 32 220 
2 75 262 265 

2. 202 2.  074  2. 110  
2. 115  1. 986 2. 020 

87 88 90 

5 .  773 5. 680 5 .  704 
3. 772 3. 759  3. 762 
1. 382 1. 395 1. 432 

61 9 526 510 

753 724  
724 753 
. . 741 

741 
. 
. 

17. 258  17. 303 17. 306 

5. 455 5 .  410 5. 407 

22. 713 22. 713 22. 713  
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I----/ FUNCTION 

Personnel and 
Related Costs 

1980 Actual . . . . . .  
1981 Budget . . . . . .  
1981 Budget Amend 
1981 Current.. . . .  
1982 Estimate.. . .  

I Travel 

1980 Actual . . . . . .  
1981 Budget... ... 
1981 Budget Amend 
1981 Current.. . . .  
1982 Estimate.. . . 

F a c i l i t i e s  Services 

1980 Actual . . . . . .  
1981 Budget . . . . . .  
1981 Budget Amend 
1981 Current. . . . .  
1982 Estimate.. . . 

I Technical Services 

1980 A c t u a l . . . . . .  
1981 Budget . . . . . .  
1981 Budget Amend 
1981 Current. . . . .  
1982 Estimate.. . .  

Management and 
Operat ions 

1980 Actual . . . . . .  
1981 Budget.. . . . . 
1981 Budget Amend 
1981 Current.. . . .  
1982 Estimate.. . .  

TOTAZ. 

1980 Actual . . . . . .  
1981 Budget.. . . . . 
1981 Budget Amend 
1981 Current.. . . .  , 1982 Estimate.. . .  

Total 
NASA 

750,995 
779,991 
770,991 
805,082 
820,342 

18,843 
20,825 
20,825 
20,825 
26,292 

114,573 
124,971 
122,434 
136,747 
157,890 

43,670 
47,496 
46,532 
48,705 
51,611 

67,887 
73,871 
72,372 
70,041 
80,165 

I I  

(Thousands of Dollars) 

Johnson Kennedy Marshall National Space Goddard Wallops Ames Dryden Flight Langley Lewis 

Center Center Center Laboratories Center Center Center Center Center Center Headquarters 
Space Space Space Flight Technology Space Flight Flight Research Research Research Research 

123,259 73,581 124,572 3,343 112,996 11,386 55,722 15,080 92,891 79,387 58,778 
128,612 76,554 127,967 3,444 115,638 11,440 57,113 15,142 95,782 84,262 64,037 

132,655 82,496 132,366 3,716 120,231 12,187 59,043 16,329 98,490 83,886 63,683 
133,289 84,491 133,256 3,749 123,242 12,360 60,377 16,475 99,853 87,772 65,478 

3,602 1,800 2,621 12 1 2,476 281 1,332 365 1,992 1,066 3,187 
4,035 2,255 2,982 147 2,712 347 1,446 400 2,021 1,244 3,236 

4,056 2,070 2,956 162 2,677 326 1,417 3 75 2,051 1,108 3,627 
5,045 2,985 3,698 407 3,385 407 1,798 523 2,540 1,555 3,949 

17,916 33,431 12,716 1,118 8,772 3,654 6,183 2,786 11,580 10,627 5,790 
18,385 34,198 12,881 1,286 11,816 3,771 8,736 3,150 12,537 12,307 5,904 

18,384 43,200 14,634 668 11,383 4,056 8,455 3,130 14,170 12,884 5,783 
22,602 48,156 16,273 61 1 14,574 4,609 10,541 3,572 15,870 14,756 6,326 

7,529 7,387 6,507 70 3,111 63 1 981 458 1,328 817 14,851 
7,529 7,611 6,687 43 3,076 963 924 789 2,453 1,043 16,378 

7,332 8,418 6,104 12 1 2,917 591 1.528 53 4 2,446 997 17,717 
5,556 8.888 6,832 140 2,932 1,139 1,576 890 2.747 969 19,942 

12,358 16,990 9,477 2 54 6,120 1,733 3,156 1.719 6,191 2,945 6,944 
12,127 20,767 9,860 188 6,093 2,456 3,250 2,200 6,352 2,504 8,074 

11,827 15,900 9,059 899 6,511 3,206 3,406 2,219 5,843 2,550 8,621 
13,919 18,440 11,091 717 7,472 1,899 3,629 2,307 6,610 2,984 11,097 

995,968 
1,047,154 
1,033,154 
1,081,400 
1,136,300 

164,664 133,189 155,893 4,906 133,475 17,685 67,374 20,408 113,982 94,842 89,550 
170,688 141,385 160,377 5,108 139,335 18,977 71,469 21,681 119,145 101,360 97,629 
168,433 139,232 158,304 5,042 137,575 18,697 70,550 21,386 117,605 100,056 96,274 
174,254 152,084 165,119 5,566 143,719 20,366 73,849 22,587 123,000 101,425 99,431 
180,411 162,960 171,150 5,624 151,605 20,414 77,921 23,767 127,620 108,036 106,792 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

RESEARCH AND PROGRAM MANAGEMENT 

For necessary expenses of research in government laboratories, 
management of programs and other activities of the  National Aero- 

nautics and Space Administration. not otherwise provided for, inciud- 
ing uniforms or allowances therefor, as authorized by law ( 5  U.S.C. 
5991-5902'; awards; purchase (for replacement only, of one aircraft. 
for which plirtial payrnerlt may be made by exchange of at least one 
existing administrative aircrnfr and such other existing aircraft a5 
may be sunsidered zppropriate), hire, maintenance and operation cf 
administrative aircraft; purchase (not to exceed [thirty-six] twenty- 
four for replacement only) and hire of passenger motor vehicles: and 
maintenance and repair of real and personal property. and not in 
excess of 875,000 per project for construcrion of new facilities and 
additions to existi,ig faci!ities. repalrs, and rehabilitation and modifi- 
cation of f'aciliries; [.~!.n:ju.O~~J,l~O~] .~1.136.3U0.000 Prot.cded. That 
contracts mag be entered into under this appropriation for mainte- 
nance and operation ot facilities, and for other services, to be p r e  
vided during the  next r k a l  year: Provided further. That not to exceed 
623,000 of the foregoing amount shall be available for scientific con- 
sultations or extraordinary expense, to be expended upon the  approv- 
a l  or authority of the -A.dministrator and his determination shall be 
final and conclusive. ($2 L!S.C. A51, et seq.; Department of Housing 
and Urhun Deiielopnient-Independent Agencies Appropriution Act, 
1*981: cddrrional oirthorizing legu-lution to be proposed.) 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH AND PROGRAM MANAGEMENT 
Program and Financing (in thousands of dollars) 

1980 actual 1981 est. 1982 est. 1980 actual 1981 est 1982 est 

Program by a d i v i k  
Direct program: 

1. Space tramportation systems ............................... 
2. Scientft investigations in space .................................... 
3. Space and terrestrial applleatiions ...... 
4. Space research and techndogy .................. 
5. AemMutil  research and techndogy ............................ 
6. Energy technology .......................................................... 
7. Supporting acti ly ................................. 

Total direct program .......... 

407,021 
135,240 
116,856 
74,389 
188,996 
28,381 
45,085 
995.968 

Reimbursable program: 
1. Space transpwtati systems ......................................... 
2. Scientific investigations in space .................................... 
3. Space and terrestrial applications .................................. 
5. Aeronautical research and technology ............................ 
6. Energy tedmokgy .......................................................... 
7. Supporting actity ......................................................... 

451,800 
137,700 
126,000 
79,400 
208,300 
28,700 
49,500 

1,081,480 

477,300 
140,600 
137,700 
82,800 
217,400 
30,300 
50.200 

410,299 
135,945 
115,322 
74,809 
189,662 
28,467 
45,342 

451,800 
137,700 
126,000 
79,400 
208,300 
28,700 
49,500 

477,300 
140,600 
137,700 
82.800 
2 17,400 
30,300 
50,200 

1,136,300 999,846 1,081,400 1,136,300 

12,332 
112 

3,501 
488 

16,353 
8,370 _ _ -  

16,290 
250 

3,420 
510 

16,910 
12,620 - -  

16,060 12,307 16,290 16,060 
250 123 250 250 

4,180 3,487 3,420 4,180 
530 492 510 530 

17,550 16,286 16,910 17,550 
13,430 8.328 12,620 13,430 

Total reimbursable program ............................................ 41,156 50,000 52,000 41,023 50,000 52,000 
Total program costs, funded 1 ....................... 1,037,124 1,131,400 1,188,300 1,040,869 1,131,400 1,188,300 

10.00 Total .............................................................................. 1,037,124 1,131,400 1,188,300 1,037,124 1,13 1,400 1,188,300 

Change in selected resources (undelivered orders) ................................................................................................................... -3,745 ........................................................ 

F i i c i n g :  

............................ 

............................. 9 9 5,9 6 8 1,081,400 1,136,300 

............................................. - 1,785 ............................ 

90.00 Outlays, excluding pay raise supplemental ................................................................................................ 

1 hduda @tal nnstrrnt fdbm: 1980. $5,793 thousand. 1981. 55.801 thanand; 1982, $6.540 t h w d  SUM 15 





JOHNSON 
SPACE CENTER 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1982 ESTIMATES 

L-N B. JOHHSON SPACE CENTER 

DESCRIPTION 

The Lyndon B. Johnson Space Center  i s  l o c a t e d  approximately  20 m i l e s  s o u t h e a s t  o f  downtown Houston, 
Texas. T o t a l  NASA-owned l a n d  a t  t h e  Houston s i t e  c o n s i s t s  o f  1,620 acres. The Center  a l s o  u t i l i z e s  a n  
a d d i t i o n a l  54,080 acres a t  t h e  White Sands T e s t  F a c i l i t y ,  L a s  Cruces ,  New Mexico. The t o t a l  c a p i t a l  
inves tment  o f  t h e  Lyndon B. Johnson Space Cen te r ,  i n c l u d i n g  f i x e d  assets i n  p r o g r e s s  and c o n t r a c t o r- h e l d  
f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s  and t h e  White Sands Test F a c i l i t y ,  as of  September 30, 1980, w a s  
$904,979,000. 

CEWTER ROLES AND MISSIONS 

The Johnson Space Center  (JSC) w a s  e s t a b l i s h e d  i n  November 1961, i n  r e s p o n s e  t o  t h e  need f o r  NASA t o  
d e s i g n a t e  a primary Center t o  manage t h e  d e s i g n ,  development and manufacture  o f  manned s p a c e c r a f t ;  f o r  
s e l e c t i o n  and t r a i n i n g  of a s t r o n a u t  crews; and t h e  conduct  o f  manned s p a c e  f l i g h t  m i s s i o n s .  It w a s  
n e c e s s a r y  t o  f o c u s  t h i s  r e s p o n s i b i l i t y  i n  a Federa l  l a b o r a t o r y  s i n c e  t h e  Government w a s  t o  b e  t h e  customer ,  
consumer and f a c i l i t y  owner o f  a n  a c t i v i t y  which w a s  viewed as p o s s e s s i n g  c o n s i d e r a b l e  r i s k  and much 
u n c e r t a i n t y  because  o f  t h e  t o t a l  l a c k  of p r e v i o u s  exper ience .  
towards  more ambi t ious  under tak ings  such  a s  t h e  Apollo program, t h e  Skylab program, t h e  Apollo-Soyuz T e s t  
P r o j e c t  and t h e  c u r r e n t  Space S h u t t l e  program. To m e e t  t h i s  r e s p o n s i b i l i t y ,  JSC h a s  developed unique areas 
o f  recognized  t e c h n i c a l  e x c e l l e n c e  w i t h i n  t h e  c i v i l  service s t a f f  and f a c i l i t i e s  o f  s u p e r i o r  m e r i t ;  t h a t  is ,  
major t e c h n i c a l  f a c i l i t i e s  which c o n s t i t u t e  a Nat iona l  r esource .  The p r i n c i p a l  and s u p p o r t i n g  r o l e s  are: 

This  need con t inued  as t h e  Nation proceeded 

PRINCIPAL 

Manned V e h i c l e s  - development of manned space  v e h i c l e s  and a s s o c i a t e d  s u p p o r t i n g  t echnology ,  i n c l u d i n g :  

Space S h u t t l e  - development of t h e  O r b i t e r  and l e a d  Center f o r  management of t h e  S h u t t l e  system. 
Prov id ing  s u s t a i n i n g  e n g i n e e r i n g  and l o g i s t i c  s u p p o r t  f o r  Space T r a n s p o r t a t i o n  System (STS) hardware. 
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I n c l u d e s  S h u t t l e  c o n f i g u r a t i o n  management, S h u t t l e  s u s t a i n i n g  e n g i n e e r i n g  and O r b i t e r  o p e r a t i o n a l  
p r o  c u r  emen t . 

Advanced Miss ions  - f o c u s  i s  on  o r b i t a l  sys tems and advanced t r a n s p o r t a t i o n  systems.  

Environmental  and C r e w  Support  Systems - deve lop  and demons t ra te  Environmental Cont ro l  and L i f e  Support  
Subsystems (EC/LSS) and E x t r a v e h i c u l a r  A c t i v i t y  (EVA) systems s u i t a b l e  f o r  t h e  s p a c e  t r a n s p o r t a t i o n  systems 
and o t h e r  advanced needs .  

Food Systems Technology - deve lop  n u t r i t i o n a l  r equ i rements  and food p r o c e s s i n g  systems i n  s u p p o r t  of human 
s p a c e  f l i g h t .  

Environmental  E f f e c t s  A n a l y s i s  - manage e f f o r t s  t o  deve lop  t h e  d a t a  b a s e  and conduct a n a l y s e s  t o  a s c e r t a i n  
any environmental  impact of STS o p e r a t i o n s .  

Suppor t in?  Technology Advanced Developments - development o f  p r o t o t y p e s ,  l o n g  l e a d  t i m e  sys tems and new 
procedures  and s o f t w a r e  f o r  advanced systems.  

Opera t ions  - o p e r a t i o n a l  p lann ing ,  crew s e l e c t i o n  and t r a i n i n g ,  medica l  o p e r a t i o n s ,  s p a c e  t r a n s p o r t a t i o n  
system f l i g h t  c o n t r o l ,  exper iment /payload f l i g h t  c o n t r o l  f o r  a t t a c h e d  payloads  and STS u t i l i z a t i o n  
p 1 ann i n g  /p a y l  o ad accommodation s t ud i e  s . 

L i f e  Sc iences  : 

Medical  Research - e s t a b l i s h  human b a s e l i n e  d a t a ,  i n v e s t i g a t e  and deve lop  countermeasures  t o  s o l v e  space  
medicine  problems, and deve lop  i n f o r m a t i o n  t e c h n i q u e s  and equipment t o  s u p p o r t  medical  o p e r a t i o n s  and 
medica l  exper iments .  

Spacelab Payloads  - development o f  Spacelab l i f e  s c i e n c e s  r e s e a r c h  c a p a b i l i t y  th rough  common o p e r a t i n g  
r e s e a r c h  equipment development. Def ine ,  deve lop  and i n t e g r a t e  i n f l i g h t  b iomedical  exper iments .  Provide f o r  
t h e  i n t e g r a t i o n  o f  d e d i c a t e d  l i f e  s c i e n c e  Spacelab exper iments  and i n t e g r a t i o n  f o r  human s t u d i e s  
exper iments .  

Lunar and P l a n e t a r y  Geosciences  - deve lop  and m a i n t a i n  t h e  t e c h n i c a l  d i s c i p l i n e  b a s e  f o r  l u n a r  and 
p l a n e t a r y  g e o s c i e n c e s  and e x t r a t e r r e s t r i a l  sample hand l ing  t echn iques .  
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Res0urc.e Observa t ions  - p r o v i d e  a d i s c i p l i n e  b a s e  f o r  r e s o u r c e  o b s e r v a t i o n s  a p p l i c a t i o n s ,  i n c l u d i n g  
a i r b o r n e  t e c h n i q u e s  and space-based f l i g h t  s e n s o r s .  Current  emphasis i n c l u d e s  t h e  a p p l i c a t i o n  of Landsat  
and o t h e r  d a t a  t o  a g r i c u l t u r a l  c r o p  f o r e c a s t i n g .  

SUPPORTING 

Technology Experiments i n  Space - management o f  O r b i t e r  exper iments  program. D e f i n i t i o n  and development 
of exper iments  i n  areas c o n s i s t e n t  w i t h  o t h e r  JSC s p a c e  r o l e s .  

Energy Systems - conduct  S a t e l l i t e  Power Systems d e f i n i t i o n  ac t iv i t i e s .  
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SUMMARY OF RESOURCES REQUIREMENTS 

Funding Plan By Funct ion 

1981 
1980  Budget Current  

Actual  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s  ) 

I. Personnel  and Re la ted  Costs..................... 123,259 128,612 132 ,655  

11. Travel.......................................... 3,602 4,035 4 ,056  

111. F a c i l i t i e s  Services............................. 17,916 18,385 18 ,384  

IV. Technica l  Services........................,...... 7,529 7 ,529  7 ,332 

12,127 11,827 V. Management and Operations............. .......... 12,358 

1981  Budget ~endment. . . . . . . . . . . . . . . . . . . . . . . . .  --I - 2,255 --- 
T o t a l ,  fund requirements.. . . . . . . . . . . . . . . . . . .  164,664 168,433 174,254 

D i s t r i b u t i o n  o f  Permanent P o s i t i o n s  by Program 

Direct P o s i t i o n s  

Space T r a n s p o r t a t i o n  Sys tems  and Operations. . . . . . . . . .  2,545 

Space shuttle...................................... 2,123 
Space f l i g h t  o p e r a t i o n s  ............................ 422 

1982 
Budget 

E s t i m a t e  

133,289 

5,045 

22,602 

5,556 

13,919 

180,411 

2,542 2,567 2 ,564  

1 ,563 2 ,004  1,536 
979 563 1 ,028 
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1981 
Budget Cur ren t  

Estimate E s t i m a t e  

1982 
Budget 

E s t i m a t e  
1980 

Actual  

147 . 149 . 152 . 152 . Space Sc ience  ........................................ 
P l a n e t a r y  e x p l o r a t i o n  .............................. 
L i f e  s c i e n c e s  ...................................... 44 

1 0 3  
40 43 

112 106 
43 

109  

193 . 194 . 214 . 196 . Space and Terrestrial  A p p l i c a t i o n s  ................... 
Space a p p l i c a t i o n s  ................................. 
Technology u t i l i z a t i o n  ............................. l a 9  

4 
209 

5 
190 

4 
192 

4 

36 . 46 . 37 . 3 8  . Aeronau t ics  and Space techno lo^................... . 
A e r o n a u t i c a l  r e s e a r c h  and technology ............... 
Space r e s e a r c h  and technology ...................... 
Energy technology .................................. 

4 
24 

a . 
5 

24 
8 

5 
25 

a 
a 

20 
1 8  

S u b t o t a l .  d i r e c t  p o s i t i o n s  ....................... 2. 921 2. 954 2. 947 2. 950 

539 548 540 542 Cente r  Management and Opera t ions  Support  P o s i t i o n s  ... 
T o t a l .  permanent p o s i t i o n s  ....................... 3. 469 3. 494 3. 489 3. 489 
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PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

1,536 

The 1982 s t a f f i n g  p r o v i d e s  f o r  c o n t i n u a t i o n  o f  d e s i g n ,  development,  test and e v a l u a t i o n  a c t i v i t i e s  t o  
s u p p o r t  a s c h e d u l e  c o n s i s t e n t  w i t h  t h e  major program m i l e s t o n e s  i n c l u d i n g  t h e  f i r s t  manned o r b i t a l  f l i g h t  
and t h e  subsequent  o r b i t a l  f l i g h t  tests. 
t o t a l  O r b i t e r  f l e e t .  Procurement o f  n e c e s s a r y  i n i t i a l  f l i g h t  and ground suppor t  equipment w i l l  b e  
con t inued  . 

Activi t ies  w i l l  c o n t i n u e  c o n s i s t e n t  w i t h  a phased d e l i v e r y  o f  t h e  

The Space S h u t t l e  Program O f f i c e  o f  JSC h a s  program management r e s p o n s i b i l i t y  f o r  program c o n t r o l ,  o v e r a l l  
sys tems  e n g i n e e r i n g ,  and Space S h u t t l e  sys tem i n t e g r a t i o n .  The Space S h u t t l e  Program O f f i c e  p r o v i d e s  
management o f  t h e  "Lead Center"  f u n c t i o n s  as r e l a t e d  t o  t h e  Space S h u t t l e  program and t h e  o v e r a l l  sys tems 
management and i n t e g r a t i o n  o f  a l l  e lements  o f  t h e  program. The Space S h u t t l e  O r b i t e r  P r o j e c t  O f f i c e  
p r o v i d e s  o v e r a l l  management o f  t h e  d e s i g n ,  development, t e s t  and p r o d u c t i o n  o f  t h e  O r b i t e r  system. Th is  
i n c l u d e s  management of v a r i o u s  e lements  of t h e  t o t a l  O r b i t e r  sys tem (e.g., s t r u c t u r e s ,  p r o p u l s i o n ,  power, 
a v i o n i c s ,  e t c . )  and t o  lower e lements  w i t h i n  t h e  subsystems. 

To a d e q u a t e l y  i n t e g r a t e  a l l  v e h i c l e  sys tems  i n t o  an  e f f i c i e n t  o p e r a t i n g  system,  many d e t a i l e d  i n t e r f a c e s  
and f u n c t i o n a l  performance f e a t u r e s  must b e  i d e n t i f i e d  and d e f i n e d .  S p e c i f i c  i n t e r f a c e  c o n t r o l  documents 
are i d e n t i f i e d  and e s t a b l i s h e d ,  i n c l u d i n g  b o t h  f l i g h t  sys tems and f l i g h t  t o  ground systems. General  
c a p a b i l t y  and performance c r i t e r i a  are e s t a b l i s h e d  f o r  s p e c i a l  areas o f  c o n s i d e r a t i o n  such a s  e l e c t r o-  
magnet ic  c o m p a t i b i l i t y  and l i g h t n i n g  p r o t e c t i o n .  For p roper  sys tems o p e r a t i o n s ,  sys tems performance d a t a  
and o p e r a t i o n a l  i n f o r m a t i o n  are  prepared  such  as  o p e r a t i o n a l  d a t a  books,  m i s s i o n  requ i rement  documents, e tc .  

Although major S h u t t l e  f l i g h t  sys tem e lements  have been i n d i v i d u a l l y  managed through d e s i g n a t e d  S h u t t l e  
e lement  p r o j e c t  o f f i c e s  and r e l a t e d  p r o v i s i o n i n g  c o n t r a c t o r s ,  a r e l a t i v e l y  l a r g e  q u a n t i t y  o f  s u p p o r t i n g  
equipment i s  s u p p l i e d  t o  t h e  program through o t h e r  e lements  o f  JSC. Examples of such  equipment are: 
e x t r a v e h i c u l a r  m o b i l i t y  u n i t ,  p o r t a b l e  oxygen system, c l o s e d  c i r c u i t  t e l e v i s i o n ,  s u r v i v a l  r a d i o  sets ,  
dos imet ry ,  crew equipment,  pho tograph ic  camera sys tems ,  and b i o i n s t r u m e n t a t i o n .  Each r e p r e s e n t s  a m u l t i t u d e  
of e n g i n e e r i n g ,  management, and e v a l u a t i o n  ac t iv i t ies .  These i n c l u d e  d e f i n i t i o n  o f  requ i rements ,  
e s t a b l i s h m e n t  of c o n t r a c t s ,  management o f  c o n t r a c t o r  p r o j e c t s ,  e v a l u a t i o n  of d e s i g n  and performance,  and 
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p r o v i s i o n i n g  of equipment i n  a c e r t i f i e d  " ready f o r  use" c o n f i g u r a t i o n .  
r e q u i r e s  o n- s i t e  p r o c e s s i n g  f o r  p r e p a r a t i o n  and r e l a t e d  r e c o n d i t i o n i n g  f o r  s e q u e n t i a l  miss ions .  

Mission use  o f  equipment a l s o  

S i n c e  t h e  O r b i t e r  r e p r e s e n t s  a n  i n t e g r a t e d  complex of t e c h n i c a l  and e n g i n e e r i n g  d i s c i p l i n e s ,  s p e c i f i c  
tes t ,  e v a l u a t i o n  and a n a l y s i s  s u b t a s k s  have been a s s i g n e d  t o  a v a r i e t y  o f  t e c h n i c a l  o r g a n i z a t i o n s - a t  JSC. 
Inc luded  i n  t h e s e  t a s k s  are: p r o v i d i n g  t e c h n i c a l  e x p e r t i s e  i n  t h e  O r b i t e r  l i f e  s u p p o r t  sys tems;  performing 
e n g i n e e r i n g  a n a l y s i s ,  d e s i g n  d e f i n i t i o n ,  performance e v a l u a t i o n ,  and breadboard t e s t i n g  f o r  communications 
and t r a c k i n g  systems ground t e s t i n g ;  p r o v i d i n g  e x p e r t i s e  i n  guidance,  n a v i g a t i o n ,  c o n t r o l ,  i n s t r u m e n t a t i o n  
and e l ec t r i ca l  power d i s t r i b u t i o n ;  management and o p e r a t i o n  o f  environmental  test chambers;  a n a l y s i s ,  
e v a l u a t i o n  and component t e s t i n g  o f  t h e  O r b i t e r  h y d r a u l i c s  system, a u x i l i a r y  power u n i t ,  o r b i t a l  maneuvering 
system components, r e a c t i o n  c o n t r o l  eng ine  performance,  r e a c t i o n  c o n t r o l  sys tem eng ine  valve l e a k  d e t e c t i o n  
t e c h n i q u e s  and development o f  i n i t i a t o r  f i r i n g  u n i t s ;  a n a l y s i s  and l a b o r a t o r y  t e s t i n g  f o r  v e h i c l e  a t t achment  
and s e p a r a t i o n  sys tems ;  d e s i g n  a n a l y s i s  o f  t o t a l  S h u t t l e  sys tems,  Shu t t l e /pay load  i n t e r f a c e  d e s i g n ,  crew 
s t a t i o n  e v a l u a t i o n  and d e s i g n ,  S h u t t l e  a i r l o c k  d e s i g n  e v a l u a t i o n ,  etc. ;  and,  e n g i n e e r i n g  a n a l y s i s  t o  
de te rmine  o v e r a l l  v e h i c l e  performance c h a r a c t e r i s t i c s  i n  t h e  area of  aerodynamic performance,  f l i g h t  
c h a r a c t e r i s t i c s ,  performance,  and dynamics i n c l u d i n g  a e r o e l a s t i c i t y .  

The s u c c e s s f u l  f l i g h t  and o p e r a t i o n a l  performance o f  t h e  Space S h u t t l e  i s  dependent on t h e  p r o p e r  
f u n c t i o n i n g  of i n t e g r a t e d  e l e c t r o n i c  equipment. C o l l e c t i v e l y ,  t h e s e  are termed t h e  I n t e g r a t e d  Avionics  
System. Avionics p rov ide  t h e  S h u t t l e  p i l o t s  and crew w i t h  t h e  t o t a l  assessment  and command c a p a b i l i t y  
n e c e s s a r y  t o  manage, f l y  and o p e r a t e  t h e  v e h i c l e .  Because o f  t h e  c r i t i c a l i t y  o f  t h i s  system, v e r y  c l o s e  
a t t e n t i o n  i s  g i v e n  t o  t h e  i d e n t i f i c a t i o n  of performance requ i rements ,  sys tems d e s i g n ,  and i n t e g r a t e d  
p e r  f o rmanc e. 

A v a r i e t y  o f  a v i o n i c  e lements  a re  inc luded  w i t h i n  t h e  Space S h u t t l e  system, each  of which r e q u i r e s  t h e  
a t t e n t i o n  o f  a group of  t e c h n i c a l  e x p e r t s .  These e lements  i n c l u d e :  gu idance ,  n a v i g a t i o n  and c o n t r o l ,  d a t a  
p r o c e s s i n g ,  communication and t r a c k i n g ,  i n s t r u m e n t a t i o n ,  d i s p l a y s  and c o n t r o l s ,  s o l i d  r o c k e t  b o o s t e r  c o n t r o l  
and recovery  i n t e r f a c e ,  power and c o n t r o l ,  and e x t e r n a l  t a n k  p r o p e l l a n t  c o n t r o l  and i n s t r u m e n t a t i o n .  

Avionics  and s o f t w a r e  t e s t i n g  and checkout i n  t h e  E l e c t r o n i c s  Systems T e s t  Labora to ry  and t h e  S h u t t l e  
Avionics  I n t e g r a t i o n  Laboratory e f f e c t i v e l y  suppor ted  t h e  Approach and Landing T e s t  (ALT) e f f o r t  and w i l l  
c o n t i n u e  through O r b i t a l  F l i g h t  T e s t i n g  (OFT) and i n t o  t h e  o p e r a t i o n s  era. The i r  purpose  i s  t o  v e r i f y  t h e  
f u n c t i o n a l  performance of t h e  S h u t t l e  I n t e g r a t e d  Avionics System, v a l i d a t e  t h e  sys tem des ign ,  and v e r i f y  
c o m p a t i b i l i t y  o f  t h e  v a r i o u s  r a d i o  f requency communication l i n k s .  
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For  OFT crew t r a i n i n g ,  t h e  O r b i t e r  A e r o f l i g h t  S imula to r  (OAS) w a s  upgraded t o  t h e  O r b i t e r  102 
c o n f i g u r a t i o n  t o  become t h e  second crew s t a t i o n  (motion b a s e )  i n  t h e  S h u t t l e  Mission Simulator  (SMS) 
complex. The f i x e d  b a s e  i s  t h e  o t h e r  crew s t a t i o n ,  and f i n a l  sys tems d e l i v e r y  occur red  i n  1980. Th is  
complex i s  t h e  pr imary f l i g h t  crew t r a i n i n g  f a c i l i t y  and i s  supplemented by a number of p a r t  t a s k  t r a i n e r s  
and s p e c i a l i z e d  t r a i n i n g  dev ices .  Involved i n  s i m u l a t o r  o p e r a t i o n s  a re  t h e  s i m u l a t o r  r e a d i n e s s  tests,  
o p e r a t i o n  o f  t h e  s i m u l a t o r s  d u r i n g  t r a i n i n g  e x e r c i s e s ,  documentation of abnormal o p e r a t i o n s  i d e n t i f i e d  i n  
t h e  s i m u l a t o r  performance o r  c o n f i g u r a t i o n ,  and c o r r e c t i n g  problems and system mal func t ions .  I n  a d d i t i o n ,  
d e s i g n  and program m o d i f i c a t i o n s  must b e  implemented t o  m a i n t a i n  c o n f i g u r a t i o n  w i t h  O r b i t e r  v e h i c l e  
m o d i f i c a t i o n s  and S h u t t l e  program changes.  The Miss ion Cont ro l  Cen te r  (MCC) upda te  i n v o l v e s  t h e  management 
o f  t h e  d e s i g n ,  development,  i n t e g r a t i o n ,  and t e s t i n g  of a l l  MCC s o f t w a r e  r e q u i r e d  t o  s u p p o r t  t h e  OFT 
program. Th is  i n c l u d e s  m o d i f i c a t i o n s  t o  o l d  programs, new o r  replacement  programs, t h e i r  i n t e g r a t i o n  i n  t h e  
MCC, and i n t e g r a t i o n  o f  t h e  MCC s o f t w a r e  and hardware. S h u t t l e  O r b i t a l  F l i g h t  T e s t  r equ i rements  pose a 
major  d e s i g n  change t o  t h e  MCC s o f t w a r e  and r e q u i r e  new programs f o r  t e l e m e t r y ,  command, t r a c k i n g ,  and 
communications. 

O r b i t a l  F l i g h t  Support  i n c l u d e s  a wide v a r i e t y  o f  p lann ing  a c t i v i t i e s  rang ing  from o p e r a t i o n a l  concep t s  
and t e c h n i q u e s  t o  d e t a i l e d  sys tems  o p e r a t i o n a l  p rocedures  and c h e c k l i s t s .  Tasks i n c l u d e  p r e p a r a t i o n  of 
development sys tem and s o f t w a r e  handbooks, f l i g h t  r u l e s ,  d e t a i l e d  crew a c t i v i t y  p l a n s  and p rocedures ,  
development of miss ion  c o n t r o l  c e n t e r  and network systems requ i rements ,  and o p e r a t i o n s  i n p u t  t o  t h e  p lann ing  
f o r  t h e  s e l e c t i o n  and o p e r a t i o n  o f  S h u t t l e  OFT payloads .  

S p e c i f i c  OFT f l i g h t  p lann ing  a c t i v i t y  encompasses t h e  f l i g h t  d e s i g n ,  f l i g h t  a n a l y s i s ,  and s o f t w a r e  
ac t iv i t ies .  The f l i g h t  d e s i g n  t a s k s  i n c l u d e :  developing nominal and cont ingency p r o f i l e s  on  a p r e f l i g h t  
b a s i s ;  s u p p o r t i n g  t h e  crew t r a i n i n g  s i m u l a t i o n s ;  and development of f l i g h t  t echn iques  f o r  OFT. S p e c i f i c  OFT 
f l i g h t  d e s i g n  p r o d u c t s  i n c l u d e  c o n c e p t u a l  f l i g h t  p r o f i l e s  and o p e r a t i o n a l  f l i g h t  p r o f i l e s  which are i s s u e d  
a t  l aunch  minus twelve and t h r e e  months, r e s p e c t i v e l y ,  f o r  each f l i g h t .  The OFT s o f t w a r e  a c t i v i t i e s  i n c l u d e  
t h e  development,  f o r m u l a t j o n ,  and v e r i f i c a t i o n  s u p p o r t  f o r  t h e  guidance,  t a r g e t i n g ,  and n a v i g a t i o n  systems 
s o f t w a r e  requ i rements  i n  t h e  O r b i t e r  and MCC. I n  a d d i t i o n ,  t h e  f l i g h t  dependent d a t a  l o c a t e d  i n  t h e  
e r a s a b l e  memory (mission- to-mission changes) i s  developed from t h e  f l i g h t  d e s i g n  p r o c e s s  f o r  i n c o r p o r a t i o n  
i n t o  t h e  O r b i t e r  s o f t w a r e  and MCC sys tems.  

O r b i t e r  Sof tware  Development p r o v i d e s  s o f t w a r e  r e q u i r e d  f o r  t h e  S h u t t l e  O r b i t e r  Avionics  (onboard) g e n e r a l  
purpose  computers. This  t a s k  i n v o l v e s  t h e  g e n e r a t i o n  of t h e  s p e c i f i c a t i o n s  ; t h e  d e s i g n ,  development,  code 
and tes t ;  and i n t e g r a t i o n  and v e r i f i c a t i o n  of t h e  pr imary a v i o n i c s  s o f t w a r e  sys tems which are loaded i n t o  
t h e  onboard computers. These computers are used f o r  crew t r a i n i n g  i n  t h e  S h u t t l e  Miss ion Simulator  and f o r  
t h e  a c t u a l  s p a c e  f l i g h t  miss ion.  I n  a d d i t i o n ,  t h i s  t a s k  p r o v i d e s  s o f t w a r e  f o r  O r b i t e r  v e h i c l e  tests  
conducted a t  t h e  S h u t t l e  l aunch  si tes (Kennedy Space Center and t h e  Western Space and Missile Cente r )  and i n  
t h e  S h u t t l e  Avionics  I n t e g r a t i o n  Laboratory.  
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Support  o f  t h e  Spacelab development e f f o r t  a t  t h e  Johnson Space Center  i n c l u d e s  e s t a b l i s h i n g  and 
c o n t r o l l i n g  S h u t t l e  i n t e r f a c e  w i t h  t h e  Spacelab,  f o r  o v e r a l l  s a f e t y  requ i rements  f o r  t h e  S h u t t l e / S p a c e l a b ,  
and s u p p o r t  o f  t h e  Marsha l l  Space F l i g h t  Center  i n  t h e  performance o f  i t s  a s s i g n e d  r e s p o n s i b i l i t i e s .  
r e s p o n s i b l e  f o r  crew t r a i n i n g  i n  c o n j u n c t i o n  w i t h  f l i g h t  hardware and t h e  development and o p e r a t i o n  o f  
S h u t t l e / S p a c e l a b  s i m u l a t o r s  and t r a i n e r s ,  as w e l l  as Spacelab s u p p o r t  s o f t w a r e  r e s i d e n t  i n  t h e  O r b i t e r  
g e n e r a l  purpose  computer. 

J S C  i s  

The MCC i s  b e i n g  upgraded f o r  t h e  STS Opera t ions  programs (STS-5 and subsequent)  t o  s u p p o r t  h i g h  f l i g h t  

Design and implementat ion n e c e s s a r y  f o r  t h i s  upgrade i n c l u d e s  t h e  d i s p l a y ,  
d e n s i t y  and secured  DOD o p e r a t i o n s ,  and i s  b e i n g  augmented w i t h  a Payload Operat ions  C e n t r a l  Center  (POCC) 
t o  s u p p o r t  a t t a c h e d  payloads .  
c o n t r o l ,  d a t a  hand l ing  and i n t e r f a c e ,  communications, and computer hardware/sof tware  sys tems which are b e i n g  
r e p l a c e d ,  modif ied,  a n d / o r  supplemented. The STS o p e r a t i o n s  upgrade w i l l  p rov ide  m i s s i o n  s u p p o r t  f o r  up t o  
t h r e e  O r b i t e r s  s imul taneous ly  (two i n  f l i g h t  and one on pad o r  s i m u l a t i o n ) ,  and a b i l i t y  t o  s e p a r a t e  a s e c u r e  
d a t a  s t r i n g  f o r  DOD S h u t t l e  m i s s i o n  s u p p o r t .  The POCC augmentat ion w i l l  p rov ide  Command and Cont ro l  s u p p o r t  
f o r  up t o  s i x  a t t a c h e d  payload f l i g h t s  p e r  year .  

R e c o n f i g u r a t i o n  t o o l s  (hardware and s o f t w a r e  systems) t o  pe rmi t  s u p p o r t  o f  t h e  h i g h  f l i g h t  ra te  o f  t h e  
1980's w i l l  b e  implemented i n  t h e  S h u t t l e  Mission Simulator  (SMS) complex and p rocedures  t r a i n i n g  
f a c i l i t y .  The c a p a b i l i t y  f o r  near- cont inuous  t r a i n i n g  of a number o f  f l i g h t  crews f o r  d i f f e r e n t  t y p e s  o f  
m i s s i o n s  w i t h  d i f f e r e n t  payload requ i rements  and on d i f f e r e n t  O r b i t e r s  w i l l  r e q u i r e  management and u t i l i -  
z a t i o n  o f  a v e r y  h i g h  volume of  d a t a .  There fore ,  automated t o o l s  are  e s s e n t i a l  t o  s u p p o r t  t h i s  pace  o f  
t r a i n i n g .  In a d d i t i o n ,  s i m u l a t o r  sys tem upgrades w i l l  c o n t i n u o u s l y  b e  made t o  keep up w i t h  changes t o  t h e  
O r b i t e r s .  

O r b i t e r  a v i o n i c s  s o f t w a r e  development i n  t h e  STS Opera t ions  area w i l l  p rov ide  f o r  payload s u p p o r t .  T h i s  
w i l l  i n c l u d e  g e n e r a l  c a p a b i l i t i e s  f o r  Spacelab,  I n e r t i a l  Upper Stage (IUS),  and Spinning S o l i d  Upper S tage  
(SSUS), w i t h  f l e x i b i l i t y  a v a i l a b l e  t o  implement s p e c i f i c  payload requ i rements  as  o p t i o n a l  services. 

In a d d i t i o n ,  t h e  t a s k  w i l l  p rov ide  f o r  r a p i d  hand l ing  o f  mission- to-mission s o f t w a r e  changes ( f l i g h t  

To accommodate t h e  p roduc t ion  l i n e  t y p e  of work, emphasis i s  b e i n g  p laced  on 
dependent  d a t a  i n  e r a s a b l e  memory) and a s s o c i a t e d  v e r i f i c a t i o n  on a " near  p r o d u c t i o n  l i n e "  b a s i s  because  o f  
t h e  g r e a t e r  m i s s i o n  rates. 
s o f t w a r e  t o o l s  and t h e  a s s o c i a t e d  au tomat ic  d a t a  p r o c e s s i n g  equipment hardware which now comprise t h e  
Software Development Laboratory and t h e  t r a n s i t i o n  o f  s u p p o r t  i n t o  a Software Product ion F a c i l i t y .  
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F l i g h t  d e s i g n  f o r  o p e r a t i o n s  i n c l u d e s :  t h e  i d e n t i f i c a t i o n  o f  o p e r a t i o n a l  r equ i rements  f o r  t h e  d e s i g n  of 
planned and improved s p a c e c r a f t  sys tems ;  t h e  development of f l i g h t  t echn iques  f o r  u t i l i z a t i o n  of t h e s e  
sys tems ;  and t h e  development o f  nominal and cont ingency f l i g h t  p r o f i l e s  f o r  a l l  S h u t t l e  m i s s i o n s .  This w i l l  
i n c l u d e  c o n c e p t u a l  level p r o f i l e  development and a n a l y s i s ,  beg inn ing  abou t  two y e a r s  b e f o r e  t h e  f l i g h t ,  and 
o p e r a t i o n a l  p r o f i l e  development and a n a l y s i s ,  accomplished immediately p r i o r  t o  t h e  f l i g h t .  As i n  OFT, t h e  
s o f t w a r e  ac t iv i t i e s  f o r  o p e r a t i o n a l  f l i g h t s  a l s o  i n c l u d e  t h e  con t inued  development , d e f i n i t i o n ,  and 
v e r i f i c a t i o n  s u p p o r t  o f  t h e  gu idance ,  t a r g e t i n g ,  and n a v i g a t i o n  systems s o f t w a r e  requ i rements  i n  t h e  O r b i t e r  
and MCC. Sof tware  changes f o r  O r b i t e r  improvements w i l l  upgrade v e h i c l e  c a p a b i l i t i e s  and performance.  

The advanced programs o b j e c t i v e  i s  t o  p r o v i d e  t e c h n i c a l  as w e l l  as programmatic d a t a  f o r  t h e  d e f i n i t i o n  
and e v a l u a t i o n  o f  p o t e n t i a l  f u t u r e  space  programs and systems. In  s u p p o r t  o f  t h e s e  ac t iv i t i e s ,  advanced 
s t u d i e s  a r e  conducted t o  o b t a i n  s i g n i f i c a n t  performance and r e l i a b i l i t y  improvements, r e d u c e  f u t u r e  program 
r i s k s  and development c o s t s  th rough  t h e  e f f e c t i v e  u s e  of new t e c h n o l o g i e s ,  and examine concep t s  and 
t e c h n i q u e s  which can  r e d u c e  STS o p e r a t i o n s  c o s t s  and m i s s i o n  turnaround t i m e s .  I n  1981, t h e  advanced 
s t u d i e s  e f f o r t  w i l l  assess t h e  technology m a t u r i t y  f o r  a Space Opera t ions  Center and examine i n n o v a t i v e  
d e s i g n  c o n c e p t s  which would a l l o w  modular development o f  such  a c e n t e r .  A Sa te l l i t e  Services Systems 
Ana lys i s  w i l l  b e  conducted t o  su rvey  c a p a b i l i t i e s  of proposed equipment t o  enhance deployment,  re t r ieva l ,  
and s e r v i c i n g  of payloads .  
development w i l l  b e  completed. Engineer ing and s u p p o r t i n g  s t u d i e s  w i l l  b e  conducted f o r  a l l  of t h e s e  major  
d i s c i p l i n e s .  

Technology developments i n  s u p p o r t  o f  Power Extension Package d e f i n i t i o n  and 

Permanent Po s i t  i o n s  
( C i v i l  S e r v i c e )  

4 3  

The Center  s u p p o r t s  t h e  Agency's P l a n e t a r y  E x p l o r a t i o n  program i n  t h e  a r e a  o f  g e o s c i e n c e s  where a s t r o n g ,  
act ive r e s e a r c h  group i s  r e q u i r e d  t o  suppor t  f u t u r e  programs, p r o v i d e  c u r a t o r i a l  s u p p o r t ,  assist i n  
i n f o r m a t i o n  d i s s e m i n a t i o n  and i n t e r a c t  w i t h  o u t s i d e  s c i e n t i s t s .  To p rov ide  t h i s  s u p p o r t ,  t h e  r e s e a r c h  group 
must make an  act ive c o n t r i b u t i o n  t o  our  knowledge o f  t h e  compos i t ions ,  s t r u c t u r e s  and e v o l u t i o n a r y  h i s t o r i e s  
of t h e  s o l i d  b o d i e s  o f  t h e  s o l a r  system. There fore ,  t h e  Center  h a s  a n  ongoing program of a n a l y s i s  o f  
p l a n e t a r y  materials and of remote s e n s i n g  d a t a ,  a t h e o r e t i c a l  s t u d i e s  program and a program which i s  
invo lved  i n  t h e  development of remote s e n s i n g  i n s t r u m e n t a t i o n .  The d e f i n i t i o n  o f  g e o s c i e n c e  requ i rements  
f o r  f u t u r e  p l a n e t a r y  f l i g h t  m i s s i o n s  i s  a n  impor tan t  r o l e  f o r  t h e  g e o s c i e n c e  group which is  involved i n  
e x t e n s i v e  c o o p e r a t i o n  w i t h  t h e  p l a n e t a r y  s c i e n c e  community. 
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Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

The Center  h a s  t h e  l e a d  r o l e  i n  e v a l u a t i n g  human p h y s i o l o g i c a l  changes  a s s o c i a t e d  w i t h  t h e  s p a c e  
environment and p rov id ing  e f f e c t i v e  countermeasures  t o  a s s u r e  crew h e a l t h  and op t imal  performance.  The 
s c i e n t i f i c  a c t i v i t i e s  a re  t o  d e f i n e ,  deve lop  and i n t e g r a t e  b iomedica l  exper iments  f o r  l i f e  s c i e n c e s  
payloads .  A d d i t i o n a l l y ,  t h e s e  exper iments  are des igned  t o  u t i l i z e  t h e  s p a c e  environment t o  accomplish  
medica l  and b i o l o g i c a l  r e s e a r c h .  

The medica l  a c t i v i t i e s  p r o v i d e  f o r  medica l  c o n t i n g e n c i e s  i n  f l i g h t  i n v o l v i n g  onboard h e a l t h  services, 
t r a i n i n g  f o r  crewmen, ground-based medical  s u p p o r t  and medical  e v a l u a t i o n  of proposed crew members. These 
o b j e c t i v e s  are  s u p p o r t i v e  o f  t h e  Center 's  r e s p o n s i b i l i t y  f o r  a s s u r i n g  a s t r o n a u t  h e a l t h  and s a f e t y ,  b o t h  
d u r i n g  f l i g h t  and on t h e  ground. 
c o n t i n u i n g  program t h a t  i n c o r p o r a t e s  medica l  r e s e a r c h ,  o p e r a t i o n s ,  l a b o r a t o r y  s u p p o r t  and c l i n i c a l  medicine .  

The accomplishment o f  t h e s e  o b j e c t i v e s  r e q u i r e s  a w e l l  d e f i n e d  and 

The b i o e n g i n e e r i n g  ac t iv i t i e s  p r o v i d e  i n t e g r a t i o n  o f  d e d i c a t e d  l i f e  s c i e n c e s  Spacelab exper iments  and 
i n t e g r a t i o n  f o r  human exper iments .  To t h i s  end, exper iments  w i l l  b e  s e l e c t e d ,  and exper iment  hardware 
development w i l l  b e  i n i t i a t e d .  JSC h a s  m i s s i o n  management r e s p o n s i b i l i t y  f o r  t h e  O f f i c e  of L i f e  Sc iences  
pay loads ,  which i n c l u d e s  i n t e g r a t i o n  o f  equipment t o  t h e  p a l l e t ,  i n t e g r a t i n g  t h e  payload i n t o  t h e  O r b i t e r ,  
and real-time miss ion  s u p p o r t  w h i l e  i n  o r b i t .  

192 

The r e s o u r c e  o b s e r v a t i o n s  d i s c i p l i n e  i s  d i v i d e d  i n t o  two major areas: technology development and 
a p p l i c a t i o n s  p r o j e c t s ,  and f l i g h t  p r o j e c t s .  
major t a s k s  i n  each  o f  t h e s e  areas: 

JSC's r e s p o n s i b i l i t y  e n t a i l s  t h e  conduct  and implementat ion o f  

Technology development and a p p l i c a t i o n s  p r o j e c t s  use  remotely-sensed d a t a  f o r  a g r i c u l t u r a l  c rop  
i d e n t i f i c a t i o n ,  c r o p  a c r e a g e  and y i e l d  e s t i m a t i o n ,  f o r e s t  mapping and i n v e n t o r y ,  s o i l  m o i s t u r e  measurement, 
and v e g e t a t i o n  cover  moni tor ing.  
a p p l i c a t i o n s  are a l s o  b e i n g  conducted.  

S t u d i e s  o f  d a t a  sys tems and t e c h n i q u e s  a s s o c i a t e d  w i t h  t h e s e  and o t h e r  

F l i g h t  p r o j e c t s  r e s p o n s i b i l i t i e s  a t  JSC i n c l u d e  t h e  a i r b o r n e  i n s t r u m e n t a t i o n  r e s e a r c h  p r o j e c t  and 
S h u t t l e  payload ins t rument  development. The Large Format S te reo  Camera i s  b e i n g  developed f o r  f l i g h t  on t h e  
S h u t t l e .  Responding t o  a i r b o r n e  measurement requ i rements  g e n e r a t e d  by NASA r e s e a r c h  and c o o p e r a t i v e  
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programs w i t h  t h e  Departments o f  A g r i c u l t u r e ,  I n t e r i o r ,  Defense,  Commerce, and Energy, and v a r i o u s  s ta te  
a g e n c i e s ,  JSC deve lops  and implements a n  a i r c r a f t  s u p p o r t  p lan.  Involved i s  t h e  t e s t i n g ,  maintenance,  and 
o p e r a t i o n  o f  a wide v a r i e t y  o f  remote s e n s o r s  which p r o v i d e  d a t a  t o  i n v e s t i g a t o r s .  Three a i r c r a f t ,  c a p a b l e  
o f  d a t a  a c q u i s i t i o n  from 500 t o  63,000 f e e t ,  are o p e r a t e d :  a Lockheed C-130, a General  Dynamics WB-57F, and 
a Bell 206B h e l i c o p t e r .  They are main ta ined  a t  nearby  E l l i n g t o n  Air  Force  Base. 

Permanent P o s i t  i o n s  
( C i v i l  S e r v i c e )  

4 

The Technology U t i l i z a t i o n  program t r a n s f e r s  new knowledge and i n n o v a t i v e  technology r e s u l t i n g  from NASA's 
r e s e a r c h  and development programs f o r  a p p l i c a t i o n  i n  i n d u s t r y ,  medicine  and important  p u b l i c  s e c t o r  areas 
such a s  urban development. The Technica l  Planning O f f i c e  a t  JSC p r o v i d e s  program o f f i c e  d i r e c t i o n  f o r  t h e  
Technology U t i l i z a t i o n  program a t  JSC and p r o v i d e s  e n g i n e e r i n g  s u p p o r t  t o  ana lyze  t h e  f e a s i b i l i t y  o f  
a p p l y i n g  s p a c e  technology t o  ground-based o p e r a t i o n s ,  such  as: telecare, f e e d i n g  t h e  e l d e r l y ,  and t h e  
b i o i s o l a t i o n  garment.  

AERONAUTICAL RESEARCH AND TECHNOLOGY ............................................... 5 

The Center  i s  c o n t i n u i n g  i t s  e f f o r t s  i n  f i r e  t e s t i n g  a i r c r a f t  f u s e l a g e  s e c t i o n s  f a b r i c a t e d  w i t h  newly 
developed materials. 'Ibis p r o j e c t  p r o v i d e s  t h e  a i r c r a f t  i n d u s t r y  w i t h  test d a t a  and r e s u l t s  of f l a m m a b i l i t y  
tests on f u s e l a g e  components based on f u l l - s c a l e  f i r e  t e s t i n g .  I n  a d d i t i o n ,  JSC i s  e v a l u a t i n g  t h e  E l e c t r o-  
mechanical  F l i g h t  Cont ro l  concept  as  a n  e v e n t u a l  replacement  f o r  a i r c r a f t  h y d r a u l i c  sys tems.  Also ,  f i b e r  
o p t i c a l  sys tems are be ing  examined t o  deve lop  a s tand- alone o p t i c a l  multiplexer/demultiplexer component 
c a p a b l e  o f  b i d i r e c t i o n a l ,  f u l l  dup lex  o p e r a t i o n  w i t h  s i x c e e n  channe l s .  

SPACE RESEARCH AND TECHNOLOGY....................................................... 2 5  

Systems and d e s i g n  s t u d i e s  a r e  b e i n g  performed t o :  develop t echnology ,  f a b r i c a t e  and tes t  a S y n t h e t i c  
Aper tu re  Imaging Radar (SAIR); r e s e a r c h  f u e l  c e l l  and e l e c t r o l y s i s  c e l l  technology t o  demons t ra te  
s u i t a b i l i t y  t o  l a r g e  o r b i t a l  energy convers ion  and s t o r a g e  requ i rements ;  i d e n t i f y  v i a b l e  p r o p u l s i o n  system 
d e s i g n s  and p r o p e l l a n t  al ternatives which could  r e p l a c e  hydraz ine  f u e l  i n  a second- generat ion S h u t t l e  
a u x i l i a r y  p r o p u l s i o n  system; c o l l e c t  d a t a ,  u s i n g  t h e  S h u t t l e  Development F l i g h t  I n s t r u m e n t a t i o n ,  t h a t  w i l l  
augment t h e  r e s e a r c h  and technology b a s e  f o r  f u t u r e  t r a n s p o r t a t i o n  systems d e s i g n ;  and develop an i n s t r u-  
m e n t a t i o n  package which w i l l  p rov ide  f l i g h t  mechanics d a t a  f o r  t h e  d e t e r m i n a t i o n  of aerodynamic c o e f f i c i e n t s  
from O r b i t e r  f l i g h t  d a t a .  
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Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

8 

Engineer ing  manpower w i l l  b e  used f o r  Space S o l a r  Power Systems d e f i n i t i o n  s t u d i e s  and r e s e a r c h  and 
development on i n s t r u m e n t a t i o n  f o r  moni to r ing  n u c l e a r  waste i s o l a t i o n .  

Center  Management and Opera t ions  Support i s  d e f i n e d  as t h a t  s u p p o r t  o r  service b e i n g  provided t o  a l l  JSC 
o r g a n i z a t i o n s  which cannot  b e  d i r e c t l y  i d e n t i f i e d  t o  a s p e c i f i c  b e n e f i t i n g  program o r  p r o j e c t .  The c i v i l  
service personne l  invo lved  are: 

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r  and immediate s t a f f ,  e.g., Legal ,  P a t e n t  
Counsel, Equal Opportuni ty ,  Techn ica l  P lann ing ,  and P u b l i c  A f f a i r s .  

Management Support  - I n c l u d e s  a wide r a n g e  o f  a c t i v i t y  c a t e g o r i z e d  as  b u s i n e s s  management s u p p o r t  f o r  
programs and f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center.  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget  
management, program c o n t r o l ,  c o n t r a c t i n g  and procurement,  p e r s o n n e l  management, p r o p e r t y  management, 
f i n a n c i a l  management, r e s o u r c e  c o n t r o l ,  and management sys tems and a n a l y s e s .  

Opera t ions  Support  - T h i s  i s  a broad spectrum of  a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  
f a c i l i t i e s ,  b u i l d i n g s ,  and equipment and p rov ide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  suppor t  f o r  
t h e  p e r s o n n e l  who manage and conduct t h e  a f f a i r s  o f  t h e  Center.  S p e c i f i c  a c t i v i t i e s  are: 

Maintenance and o p e r a t i o n  o f  a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer s u p p o r t  
R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
Center-wide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  services 
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e t c .  
Medical c a r e  o f  employees 
Photographic  and g r a p h i c  s u p p o r t .  
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RESOURCE REQUIR-S BY FUNCTION 

1981 1982 
Budget 1980 Budget Current  

Actua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

I. PERSONNEL AND RELATED COSTSooooo..o....oooooooooooo 123.259 128,612 132,655 133,289 

Summary of Fund Requirements 

A. Compensation and B e n e f i t s  

1 Compensation 

a. Permanent positions....... . . . . . . . . . . . . . . . . .  107,283 112,208 114,707 115,190 
b. Other t h a n  f u l l - t i m e  permanent p o s i t i o n s . . .  1,355 1,806 2,226 2,243 
c. Reimbursable detailees..................... 1,981 2,107 2,736 2,823 
d. Overtime and o t h e r  compensation............ 872 885 1,013 1,014 

S u b t o t a l ,  Compensation.. ................... 111,491 117,006 120,682 121,270 

11,298 

S u b t o t a l ,  Compensation and Bene f i t s . .  ...... 122,301 127,867 132,006 132,568 

2. Benefits....................................... 10,810 10,861 11,324 

B. Suppor t ing  Cos ts  

1. T r a n s f e r  o f  personnel.......................... 372 175 149 171  
550 - 500 - 5 70 - 5 86 2. Personnel  training............................. - 

S u b t o t a l ,  Suppor t ing  Costs................. 958 745 649 721 

T o t a l ,  Personnel  and Re la t ed  Costs............. 123,259 128,612 132,655 133,289 
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Exp 1 ana  t i o n  o f Fund Re q u i r  emen t s 

1981 1982 
1980 Budget Current  Budget 

Actua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

A .  Compensation and Benefits.......................... 122,301 127,867 132,006 132,568 

1.  ensat at ion................................... 111,491 117,006 120,682 121,270 

a. Permanent positions......................... 107,283 112,208 114,707 115,190 

The 1982 estimate w i l l  s u p p o r t  3,489 permanent p o s i t i o n s .  The i n c r e a s e  from t h e  1981 budget  
estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  t h e  October 1980 pay i n c r e a s e .  

Basis o f  Cost f o r  Permanent P o s i t i o n s  

I n  1982, t h e  c o s t  o f  permanent p o s i t i o n s  w i l l  b e  $115,190,000, a n  i n c r e a s e  of  $483,000. This i n c r e a s e  
r e s u l t s  from t h e  fo l lowing :  

Cost  o f  permanent p o s i t i o n s  i n  lgfll............................................ 114,707 

Cost i n c r e a s e s  i n  1982......................................................... +1,528 
With in  g r a d e  and career advances:  

F u l l  yea r  e f f e c t  o f  1981 actions................................. +802 
P a r t i a l  y e a r  e f f e c t  o f  1982 actions.............................. +628 

F u l l  y e a r  e f f e c t  of  1981 pay increase.............................. +9 8 

Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  
Cost o f  d e c r e a s e s  i n  1982...................................................... -1,045 

F u l l  y e a r  e f f e c t  o f  1981 actions................................. -62 7 
P a r t i a l  y e a r  e f f e c t  of  1982 actions.............................. -418 

Cost  o f  permanent p o s i t i o n s  i n  1982............................................ 115,190 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands c f  D o l l a r s )  

b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s  

1. Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,355 1,806 2,226 2,243 
2. Workyears.............................. 142 190 205 206 

The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate r e f l e c t s  a n  i n c r e a s e d  
build- up of  t h e  Cooperat ive  Tra in ing  Program. 
t h e  f o l l o w i n g  programs: 

The 1982 estimate i n c l u d e s  206 workyears which w i l l  s u p p o r t  

Program Wo rkyear  s 

Cooperat ive  training.............................................................. 103 
Summer programs................................................................... 
Opportuni ty  programs.............................................................. 5 1  

25 

27 1 
Other  temporary emplo~ent . . . . . . . . . . . . . . . . . .  ...................................... - 

206 Total........................................................................... - - 

c. Reimbursable detailees..................... 1,981 2,107 2,736 2,823 

The m i l i t a r y  p e r s o n n e l  d e t a i l e d  t o  t h e  Johnson Space Center  on  a re imbursab le  b a s i s  are 
i n d i v i d u a l s  exper ienced i n  manned f l i g h t  and r e l a t e d  f i e l d s .  
and c r i t i c a l  t o  t h e  c u r r e n t  and f u t u r e  programs. 
c u r r e n t  estimate i s  a t t r i b u t a b l e  t o  t h e  October 1980 pay i n c r e a s e  and an  i n c r e a s e  i n  t h e  number of 
d e t a i l e e s .  

Each i n d i v i d u a l  performs a f u n c t i o n  e s s e n t i a l  
The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 

............. 1,013 1,014 d. Overtime and o t h e r  compensaton a72 8 85 

O v e r t i m e  i n  1981  w i l l  b e  used p r i m a r i l y  f o r  t h e  o r b i t a l  test f l i g h t s ,  e.g., crew t r a i n i n g ,  
t r a j e c t o r y  o p t i m i z a t i o n ,  d a t a  r e d u c t i o n ,  i n t e g r a t i o n  l a b o r a t o r y ,  and r e l a t e d  s u p p o r t  ac t iv i t ies .  
i n  1982 w i l l  remain a t  t h e  same level  a s  1981. 

Overtime 
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1981 1982 
1980 Budget Cur ren t  Budget 

Actua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

2. Benefits....................................... 10,810 10,861 11,324 11,298 

Following are t h e  amounts o f  c o n t r i b u t i o n  by c a t e g o r y :  

Civil  Service Retirement  Fund................ 7,529 7,951 8,026 8,04 7 
Employee l i f e  insurance....... . . . . . . . . . . . . . . .  314 325 316 323 
Employee h e a l t h  insurance.................... 2,019 1,854 2,024 2,062 
Workmen's compensat ion. .  ..................... 590 687 687 762 
FICA......................................... 35 42 40 45 
Other........................................ 32 3 2 231 59 

Total...................................... 10,810 10,861 11,324 11,298 

The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due p r i m a r i l y  t o  t h e  
October  1980 pay i n c r e a s e .  The 1982 estimate r e f l e c t s  a n t i c i p a t e d  d e c r e a s e s  i n  o t h e r  b e n e f i t s  o f f s e t  by 
a n t i c i p a t e d  i n c r e a s e s  i n  h e a l t h  i n s u r a n c e  and workmen's compensation. Workmen's compensat ion c o s t s  are 
based  on Department o f  Labor b i l l i n g s .  

721 - 649 - 745 - 958 B. Suppor t ing  Costs................................... - 
1. T r a n s f e r  of  personnel.......................... 372 175 149 171 

The c o s t s  a s s o c i a t e d  w i t h  t r a n s f e r  of  pe r sonne l  i n c l u d e  movement o f  household goods ,  s u b s i s t e n c e  and 
temporary expenses ,  real estate  and misce l l aneous  moving expenses  r e l a t e d  t o  change of  d u t y  s t a t i o n .  The 
i n c r e a s e  i n  t h e  1982 estimate r e f l e c t s  a n  i n c r e a s e d  number o f  r e l o c a t i o n s  o v e r  1981. 

The purpose  o f  t h e  JSC t r a i n i n g  program i s  t o  c o n t i n u e  t h e  development o f  s k i l l s  and knowledge o f  
c i v i l  service employees i n  o r d e r  t o  more e f f i c i e n t l y  s u p p o r t  JSC r o l e s  and mis s ions .  The d e c r e a s e  from t h e  
1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  lower t h a n  planned t r a i n i n g  programs. The 1982 
estimate i s  based  on app rox ima te ly  t h e  same level as  1981  a t  expec ted  1982 t u i t i o n  c o s t s .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

11. ~~Lrr.......................................... 3,602 4,035 4,056 5,045 

Summary of Fund Requirements 

A. Program Travel............................... 3,052 

B. S c i e n t i f i c  and Technica l  Development Travel.. 133 

C. Management and Opera t ions  Travel............. 41 7 

T o t a l ,  Travel............................... 3,602 

3,492 3,587 

142 78 

401 391 

4,035 4,056 

4,449 

98 

498 

5,045 

Explanat ion of Fund Requirements 

A. Program ~avel.................................... 3,052 3,492 3,587 4,449 

Program travel i s  s p e c i f i c a l l y  r e q u i r e d  f o r  accomplishment o f  t h e  Center ' s  m i s s i o n  and accounts  f o r  
approx imate ly  9 0  p e r c e n t  o f  t h e  travel budget  f o r  1982.  
1981  budge t  estimate p a r t i a l l y  c o v e r s  i n c r e a s e d  t ravel  c o s t s .  
t r a n s i t i o n  of STS o p e r a t i o n s  from v e r i f i c a t i o n  of performance t o  a c t u a l  o p e r a t i o n a l  use .  
r e q u i r e d  t o  s u p p o r t  o p e r a t i o n s  a c t i v i t y  i n c l u d i n g  l aunch ,  m i s s i o n  s u p p o r t ,  c o o r d i n a t i o n  o f  e n g i n e e r i n g  and 
t e c h n i c a l  ac t iv i t i e s ,  and s u p p o r t  of payload t e c h n i c a l  i n t e g r a t i o n .  

The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  
I n  1982,  travel w i l l  i n c r e a s e  f o r  t h e  

Travel w i l l  b e  

B. S c i e n t i f i c  and Technica l  Development Travel....... 133 - 142 - 78 - 98 - 
S c i e n t i f i c  and t e c h n i c a l  development travel p e r m i t s  employees t o  p a r t i c i p a t e  i n  meet ings  and t e c h n i c a l  

seminars  w i t h  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  ae rospace  community. 
from exposure  t o  t e c h n o l o g i c a l  advances o u t s i d e  JSC, as w e l l  as t o  p r e s e n t  b o t h  accomplishments and problems 
t o  t h e i r  a s s o c i a t e s .  
b e n e f i t  o f  t h e  Government. Symposia and t e c h n i c a l  seminars  r e l a t e d  t o  t h e  e a r t h  o b s e r v a t i o n  program and 
l u n a r  samples are  a major  requirement  i n  t h i s  area. 
f o r  more c r i t i c a l  S h u t t l e  program travel. 
b y  i n c r e a s e d  travel c o s t s .  

T h i s  p a r t i c i p a t i o n  a l l o w s  them t o  b e n e f i t  

Many o f  t h e s e  mee t ings  are working p a n e l s  convened t o  s o l v e  c e r t a i n  problems f o r  t h e  

%e 1981 c u r r e n t  estimate h a s  been reduced t o  p r o v i d e  
The 1982 estimate r e p r e s e n t s  a p a r t i a l  r e s t o r a t i o n ,  b u t  i s  o f f s e t  
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1980 
1981 

Budget Current  
1982 

Budget 
Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  

(Thousands of D o l l a r s )  

498 - 391 - 401 - 41 7 C.  Management and Opera t ions  Travel.................. - 
Management and o p e r a t i o n s  travel i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of g e n e r a l  management 

matters. It i n c l u d e s  t ravel  i n  such  a r e a s  as p e r s o n n e l ,  f i n a n c i a l  management, and procurement ac t iv i t i e s ;  
travel o f  t h e  Center’s t o p  management t o  NASA Headquar ters  and o t h e r  NASA Cente rs ;  and l o c a l  
t r a n s p o r t a t i o n .  The 1982 estimate r e f l e c t s  a s l i g h t  i n c r e a s e  i n  t r a v e l  and i n c r e a s e d  c o s t s  o f  
t r a n s p o r t a t i o n  and p e r  diem. 

1110 FACILITIES S W V I C E S o o o o o ~ o o o o o o o o o o o ~ o o o o o o o o o o o o  18,385 22,602 

The Johnson Space Center i s  l o c a t e d  on 1,620 acres w i t h  a complex of l a b o r a t o r y  and o f f i c e  b u i l d i n g s ,  
a s  w e l l  a s  t e s t  f a c i l i t i e s .  Th i s  complex encompasses 2,797,615 g r o s s  s q u a r e  f e e t  o f  b u i l d i n g  space  i n  91 
pr imary b u i l d i n g s  i n c l u d i n g  e l e v e n  major t e c h n i c a l  f a c i l i t i e s .  There are a l s o  an a d d i t i o n a l  39 secondary 
b u i l d i n g s .  
pe r sonne l  p l u s  an  a d d i t i o n a l  4,000 personna l  l o c a t e d  o f f - s i t e  a t  nearby  f a c i l i t i e s  and E l l i n g t o n  Air Force 
Base. 
peak hours .  These budget  estimates a l s o  i n c l u d e  r e s o u r c e s  a s s o c i a t e d  w i t h  t h e  p h y s i c a l  p l a n t  r equ i rements  
o f  t h e  White Sands T e s t  F a c i l i t y  and f o r  f a c i l i t i e s  used a t  E l l i n g t o n  Air Force Base. 

Th is  p h y s i c a l  p l a n t  s u p p o r t s  a n  average  d a i l y  o n- s i t e  p o p u l a t i o n  o f  approximately  6,800 t o  6,900 

Many of t h e  test f a c i l i t i e s  a r e  u t i l i z e d  on s c h e d u l e s  i n v o l v i n g  more than  one s h i f t  o r  d u r i n g  o f f-  
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Summary o f  Fund Requirements 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Maintenance and Re la ted  Services................. 6,200 6,187 5,644 7 ,294  

1. Facilities.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,200 6,187 5 ,644  7,294 

B. C u s t o d i a l  Services................................ 3,651 3,851 3,854 4,820 

C. U t i l i t y  ~rvices................................. 8,065 8,347 8,886 10,488 

T o t a l ,  F a c i l i t i e s  services... . . . . . . . . . . . . . . . . . .  17,916 18,385 18,384 22,602 

Expl ana t i o n  o f Fund Req u i r  emen t s 

A. Maintenance and Re la ted  Services................. 6,200 6,187 5,644 7 ,294  

1 .  F a c i l i t i e s . . . . . . . . .  .......................... 6,200 6,187 5,644 7,294 

This  a c t i v i t y  i n v o l v e s  n o t  o n l y  t h e  f a c i l i t i e s  of JSC a t  Houston, b u t  a l s o  a t  White Sands T e s t  
F a c i l i t y  and E l l i n g t o n  Air Force Base. The r e d u c t i o n  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  
estimate r e f l e c t s  a r e d u c t i o n  of 33 c o n t r a c t o r  workyears and d e f e r r a l s  of s e l e c t e d  f a c i l i t y  maintenance i n t o  
1982 due t o  budge ta ry  c o n s t r a i n t s .  The 1982 budget  i n c l u d e s  a n  i n c r e a s e  € o r  r e s t o r a t i o n  o f  twelve 
c o n t r a c t o r  workyears over  t h e  1981 c u r r e n t  estimate, 1981 d e f e r r a l s ,  and a l lowances  f o r  n e g o t i a t e d  s u p p o r t  
c o n t r a c t  wage i n c r e a s e s .  Major t y p e s  o f  s u p p o r t  i n  t h i s  a r e a  are: 

a. Maintenance and o p e r a t i o n  of facilities..............................~........... 6 ,308  

This a c t i v i t y  i n c l u d e s  r o u t i n e  maintenance and f a c i l i t i e s  suppor t  f o r  a p p l i c a b l e  f a c i l i t i e s  a t  
JSC and i t s  component i n s t a l l a t i o n s  a t  White Sands T e s t  F a c i l i t y  and E l l i n g t o n  Air Force Base. Also in-  
c luded  are  such ac t iv i t i e s  as  s u p p o r t  f o r  u t i l i t y  sys tems ,  a d m i n i s t r a t i v e  o f f i c e  a l t e r a t i o n s ,  and p a i n t i n g .  

RPM 1- 2 0  



1981 1982 
Current  Budget 1980 Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

b. Grounds maintenance............................................................... 500 

This  p r o v i d e s  f o r  mowing and edging of 540 acres of  improved l and  and mowing a n o t h e r  775 acres 
of unimproved l and .  Also inc luded  i s  c u l t i v a t i o n ,  mulching, f e r t i l i z i n g ,  i n s e c t  c o n t r o l ,  and care of  trees 
and shrubs .  

c. F a c i l i t i e s  d e s i g n  engineering. . . . .  ................................................ 486 

This  e f f o r t  i n v o l v e s  e n g i n e e r i n g  d e s i g n ,  d r a f t i n g ,  and s p e c i f i c a t i o n s  p r e p a r a t i o n  f o r  
c o n s t r u c t i o n  o f  f a c i l i t i e s ;  minor c o n s t r u c t i o n  and r e p a i r  p r o j e c t s ;  and o t h e r  f a c i l i t y  and system d e s i g n  and 
m o d i f i c a t i o n  t a s k s .  

B. C u s t o d i a l  Services............................... 3,651 3,, 851 3,854 4,820 

This  a c t i v i t y  i n v o l v e s  s u p p o r t  c o n t r a c t o r  e f f o r t  a t  JSC t o  p rov ide  s e c u r i t y  guard services, j a n i t o r i a l  
The i n c r e a s e  i n  1982 i s  due p r i m a r i l y  t o  a n  i n c r e a s e  o f  28 services,  f i r e  f i g h t i n g ,  and ambulance services. 

workyears i n  s e c u r i t y  and j a n i t o r i a l  r equ i rements  d u r i n g  t h e  Space S h u t t l e  m i s s i o n s ,  as w e l l  as a l lowances  
f o r  s u p p o r t  c o n t r a c t  wage i n c r e a s e s .  

1. J a n i t o r i a l  services................................................................... 2,066 

This  a c t i v i t y  p r o v i d e s  j a n i t o r i a l  services t o  some 2.55 m i l l i o n  s q u a r e  f e e t  of f l o o r  s p a c e ,  
i n c l u d i n g  h i g h l y  s p e c i a l i z e d  services t o  cleanroom areas. 
rep lacement ,  t r a s h  removal,  and l a u n d r y  services. 

Also inc luded  are such a c t i v i t i e s  as  l i g h t  b u l b  

2. Fire p r o t e c t i o n  services................................. ............................. 785 

This  a c t i v i t y  w i l l  p rov ide  f o r  f i r e  p r o t e c t i o n  and o t h e r  r e l a t e d  ac t iv i t i e s  f o r  JSC p r o p e r t y  and 
p e r s o n n e l ,  i n c l u d i n g :  

a. 
b.  Maintenance o f  alarms and f i x e d  f i r e  f i g h t i n g  equipment.  
c. 

I n d u s t r i a l  s a f e t y  and i n s p e c t i o n s  i n c l u d i n g  i n s u r i n g  compliance w i t h  OSHA r e g u l a t i o n s .  

Technical  i n t e r f a c e  w i t h  t h e  Houston F i r e  Department f o r  a c t u a l  f i r e  f i g h t i n g  ac t iv i t ies .  
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1981 1982 
Budget 1980 Budget Current  

Estimate E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Actual  

3. S e c u r i t y  services..................................................................... 1,969 

T h i s  a c t i v i t y  i n c l u d e s  t h e  p r o t e c t i o n  o f  pe rsonne l  a t  JSC and invo lves :  

a. P r o t e c t i o n  o f  a l l  Government f a c i l i t i e s  and equipment. 
b. Badging of a l l  o n- s i t e  pe rsonne l  and o f f i c i a l  v i s i t o r s .  
c. P r o t e c t i n g  c l a s s i f i e d  in format ion .  
d. Mainta ining area s u r v e i l l a n c e  and t r a f f i c  c o n t r o l .  

C. U t i l i t i e s  Services............................... 8,065 8,347 10,488 

T h i s  c a t e g o r y  i n c l u d e s  purchased u t i l i t i e s  and s u p p o r t  c o n t r a c t o r  e f f o r t  f o r  t h e  o p e r a t i o n  and 
maintenance o f  t h e  u t i l i t y  d i s t r i b u t i o n  system a t  JSC. The purchased u t i l i t y  c o s t s  a r e  as f o l l o w s :  

1. E l e c t r i c i t y  (154,700 MWH).............................................................. 7,551 

3. Water and s e w a g e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  336 
2. N a t u r a l  g a s  (237,300 c u b i c  feet)....................................................... 993 

The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate and subsequen t ly  i n t o  1982, 
r e f l e c t s  ra te  i n c r e a s e s  f o r  n a t u r a l  g a s  and e l e c t r i c i t y  p l u s  a modest i n c r e a s e  i n  consumption o f  n a t u r a l  g a s  
because  o f  t e c h n i c a l  problems encountered i n  c o n v e r t i n g  from n a t u r a l  g a s  t o  e l e c t r i c i t y .  

Summary of Fund Requirements 

A. Automatic Data Processinq......................... 5,174 5,233 5,295 3,332 

1. Quipment..................................... 2,403 2,703 3,016 562 
2. Operations.................................... 2,771 2,530 2,279 2,770 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

B. S c i e n t i f i c  and Technica l  Information.............. 1,656 1,664 1,466 1,593 

--- --- 1. Library....................................... 50 103 
2. Education and information..................... 1,606 1,561 1,466 1,593 

C .  shop Support  and .Se~ices. . . . . . . . . . . . . . . . .~. . . . . . .  699 632 571 631 

T o t a l ,  Techn ica l  Services....................... 7,529 7,529 7,332 5,556 

Explanat ion of Fund Requirements 

A. Automatic Data Processinq......................... 5,174 5,233 5,295 3,332 

T h i s  a c t i v i t y  p r o v i d e s  account ing  and management i n f o r m a t i o n  t o  s a t i s f y  requ i rements  o f  NASA management 

Beginning 
and e x t e r n a l  a u t h o r i t y .  
lease and maintenance c o s t s  o f  a l l  m u l t i u s e  ADP equipment w i t h i n  JSC's C e n t r a l  Computer F a c i l i t y .  
i n  1982, each  b e n e f i t i n g  program w i l l  pay t h e i r  s h a r e  of lease,  maintenance,  and equipment a c q u i s i t i o n  
c o s t s .  
c o s t s  t o  b e n e f i t i n g  programs. 

Included i s  s u p p o r t  o f  a l l  JSC a d m i n i s t r a t i v e  f u n c t i o n s  and p r i o r  t o  1982, t h e  

The major r e d u c t i o n  shown f o r  1982 r e p r e s e n t s  t h e  rea l ignment  o f  l e a s e ,  maintenance and equipment 

1. ~uipment.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,403 2,703 3,016 562 

P r i o r  t o  1982, t h e  purchase  and maintenance c o s t s  of a l l  m u l t i u s e  JSC-owned ADP equipment and t h e  
l e a s e  c o s t s  o f  a l l  l e a s e d  ADP hardware w i t h i n  t h e  C e n t r a l  Computer F a c i l i t y  were funded i n  t h i s  f u n c t i o n .  
S t a r t i n g  i n  1982, o n l y  t h e  Center ' s  a d m i n i s t r a t i v e  requ i rements  w i l l  b e  funded i n  t h i s  c a t o r g y .  The i n-  
crease i n  t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate i s  due p r i m a r i l y  t o  t h e  lease of a re- 
placement computer f o r  t h e  Univac 1108. 
Univac 1110, one Univac 9300, one I B M  360/22, one CDC 3200, and one Mohawk ( d a t a  e n t r y )  computer system. 
Also inc luded  i s  a s s o c i a t e d  p e r i p h e r a l  equipment such as two microf i lm p r o c e s s o r s ,  v a r i o u s  t e r m i n a l s ,  and 
keypunch equipment. 

c u r r e n t l y ,  t h e s e  hardware sys tems  i n c l u d e  f o u r  Univac 1108'9, one  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  Estimate E s t i m a t e  
(Thousands of D o l l a r s )  

T h i s  c a t e g o r y  p r o v i d e s  c o n t r a c t o r  e f f o r t  f o r  computer programming, o p e r a t i o n s ,  keypunch, and o t h e r  
s u p p o r t  pe r sonne l .  The ADP systems suppor ted  i n c l u d e  i n s t i t u t i o n a l  management, f i n a n c e  and account ing ,  
procurement,  c o n t r a c t  s t a t u s  and t r a c k i n g ,  p e r s o n n e l  management, and u t i l i t y  t r a c k i n g .  'Ihe d e c r e a s e  from 
t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  a r e d u c t i o n  of f o u r  c o n t r a c t o r  workyears due 
t o  budge ta ry  c o n s t r a i n t s .  The i n c r e a s e  i n  1982 i s  due t o  r e s t o r a t i o n  o f  t h e  level of e f f o r t  i n  t h i s  area. 

B. S c i e n t i f i c  and Technica l  Information.............. 1,656 1,664 1,466 1 ,593  

T h i s  a c t i v i t y  p r o v i d e s  f o r  a p u b l i c  a f f a i r s  e d u c a t i o n a l  and i n f o r m a t i o n a l  program and s u p p o r t  t o  t h e  
Center  i n  p r o v i s i o n  o f  v a r i o u s  s c i e n t i f i c  and t e c h n i c a l  in fo rmat ion  services. The d e c r e a s e  i n  t h e  1981 
c u r r e n t  estimate from t h e  1981 budget  estimate i s  due t o  t h e  r e d u c t i o n  o f  seven c o n t r a c t o r  workyears of 
e f f o r t ,  p r i m a r i l y  i n  t h e  JSC t e c h n i c a l  l i b r a r y ,  due t o  budge ta ry  c o n s t r a i n t s .  

--- --- 1. Library....................................... 50 103 

Support  c o n t r a c t o r  e f f o r t  provided c a t a l o g i n g ,  indexing services, and i n i t i a l  d i s t r i b u t i o n  of 
p u b l i c a t i o n s  i n  t h e  o p e r a t i o n  o f  t h e  JSC Technica l  L i b r a r y .  Budgetary c o n s t r a i n t s  i n  1981 n e c e s s i t a t e d  t h e  
e l i m i n a t i o n  o f  t h e  s u p p o r t  c o n t r a c t o r  e f f o r t  i n  t h i s  area. 

2. Educat ion and information..................... 1,606 1,561 1,466 1 ,593 

The funding i n  t h i s  c a t e g o r y  p r o v i d e s  f o r  s u p p o r t  o f  a JSC p u b l i c  a f f a i r s  program. Included are 
motion p i c t u r e  p roduc t ion ,  from s c r i p t  t o  s c r e e n ;  f i l m  c l i p  p r e p a r a t i o n ;  e x h i b i t  management and 
re fu rb i shment ;  v i s i t o r  o r i e n t a t i o n  t o u r s ;  l e c t u r i n g ;  m a i l  answering services; and o t h e r  p u b l i c  a f f a i r s  
a c t i v i t i e s .  The d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  o f  
one workyear. The 1982 estimate r e f l e c t s  t h e  i n c r e a s e  f o r  c o n t r a c t  rate  e s c a l a t i o n .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

631 - 5 71 - 6 32 - 699 C. Shop Support and Services......................... - 
These funds  p rov ide  f o r  s u p p o r t  c o n t r a c t o r  e f f o r t  t o  p r o v i d e  JSC w i t h  s u p p o r t  i n  areas such  as  

g r a p h i c s ,  p u b l i c a t i o n s ,  aud io- visua l  mater ia l ,  mic rof i lm and m i c r o f i c h e ,  and e d i t o r i a l  services f o r  JSC 
p u b l i c a t i o n s .  Graphic materials are prepared  f o r  use  i n  p r e s e n t a t i o n s  and s e n i o r  management reviews. 
Various k i n d s  of f i l m  are processed  and r e p r o d u c t i o n s  and r e p r i n t s  made. 
a t t r i b u t a b l e  t o  a r e d u c t i o n  o f  two c o n t r a c t o r  workyears.  The 1982 estimate prov ides  f o r  approximately  t h e  
same level  o f  e f f o r t  as  1981  and assumes an  i n c r e a s e  t o  cover  c o n t r a c t o r  wage e s c a l a t i o n .  

The d e c r e a s e  i n  1981  i s  p r i m a r i l y  

V. 12,358 12,127 11,827 13,919 

Summary of Fund Requirements 

A. A d m i n i s t r a t i v e  Communications...................... 3,118 2,788 2,912 3,302 

B.  P r i n t i n g  and Reproduction.  ......................... 956 997 802 765 

C. Transportation. . . . . . .  .............................. 1,204 966 985 1,067 

D. I n s t a l l a t i o n  Common Services....................... 7,080 7,376 7,128 a, 785 

T o t a l ,  Management and Operations................. 12,358 12,127 11, a27 13,919 

Explanat ion of Fund Requirements 

A. A d m i n i s t r a t i v e  Communications...................... 3,118 2,788 2,912 3,302 

Communications s u p p o r t  f o r  JSC and WSTF c o n s i s t s  o f  l o c a l  t e l e p h o n e  service, l o n g  d i s t a n c e  t e lephone  
service, and v a r i o u s  k i n d s  o f  o t h e r  communications services. The 1981  c u r r e n t  estimate and 1982 are h i g h e r  
t h a n  t h e  1981 budget  estimate because  of  a c t u a l  and a n t i c i p a t e d  FTS c o s t  i n c r e a s e s .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  ' E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

1. Local  t e lephone  service................................................................. 1,749 

The major  p a r t  o f  t h i s  c a t e g o r y  p r o v i d e s  f o r  3 , 7 7 3  Centrex l i n e s  and 6 ,805 t e l e p h o n e  i n s t r u m e n t s  a t  
JSC. Also inc luded  are 235 t e l e p h o n e s  a t  WSTF and l o c a l  t e lephone  service a t  Draper Labs, Cambridge, MA.; 
Grumman, Bethpage, N Y ;  and SAMSO, E l  Segundo, CA. About 141 l o c a l  c i r c u i t s  a t  JSC and t h r e e  a t  WSTF f o r  
f i r e  alarms, b u r g l a r  alarms, p u b l i c  a d d r e s s  sys tems,  and o t h e r  s p e c i a l i z e d  u s e s  are a l s o  inc luded  i n  t h i s  
c a t e g o r y .  

2. Long d i s t a n c e  t e l e p h o n e  service........................................................ 1,380 

This  c a t e g o r y  i n c l u d e s  t h e  c o s t  f o r  FTS, commercial t o l l  c a l l s ,  two d e d i c a t e d  v o i c e  c i r c u i t s  
between WSTF and L a s  Cruces,  NM, and two t e l e t y p e  c i r c u i t s  between JSC and GSA i n  Aus t in ,  TX. 

3. Other communications services......................................................... 173 

These funds  p r o v i d e  s p e c i a l i z e d  services such  a s  t e l e t y p e  and w i r e  news services. I n  a d d i t i o n ,  
t h e  o p e r a t i o n  and maintenance of a c l o s e d  c i r c u i t  TV system i s  provided a long  wi th  e i g h t  r a d i o  networks f o r  
f i r e ,  s e c u r i t y ,  c u s t o d i a l ,  and o t h e r  uses .  

765 - 802 - 997 - 956 B. P r i n t i n g  and  production.......................... - 
Basic p r i n t i n g  requ i rements  are handled by main ta in ing  a n  o n- s i t e  p r i n t i n g  p l a n t  o p e r a t e d  by JSC 

personne l .  Th i s  p r i n t i n g  p l a n t  produces  approximately  59,300,000 u n i t s  o f  p r i n t i n g  each year .  In  a d d i t i o n  
t o  t h i s  o n- s i t e  p r i n t i n g  p l a n t ,  JSC must a l s o  purchase  from p r i v a t e  f i r m s ,  through Government P r i n t i n g  
O f f i c e  c o n t r a c t s ,  abou t  52,200,000 u n i t s  each year .  Th i s  purchased p r i n t i n g  i s  a combinat ion of over f low 
requ i rements  t h a t  cannot  b e  handled o n- s i t e  and p r i n t i n g  which r e q u i r e s  g r e a t e r  o r  d i f f e r e n t  c a p a b i l i t i e s  
t h a n  t h o s e  a v a i l a b l e  a t  t h e  o n- s i t e  p l a n t .  The d e c r e a s e s  r e f l e c t e d  i n  t h e  1981 c u r r e n t  estimate and i n  1982 
estimate are  due t o  t h e  planned r e d u c t i o n  i n  o f f - s i t e  p r i n t i n g .  
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T r a n s p o r t a t i o n  f u n c t i o n s  a t  JSC i n c l u d e  a d m i n i s t r a t i v e  a i r c r a f t  maintenance and lease of  t r u c k s  from 
GSA. The 1981 c u r r e n t  estimate i s  h i g h e r  t h a n  t h e  1981 budget  estimate because  of i n c r e a s e s  i n  t r u c k  lease 
rates from GSA and i n  a i r c r a f t  f u e l .  The 1982 estimate r e f l e c t s  t h e  same level of e f f o r t  as  i n  1981, and 
inc luded  a n t i c i p a t e d  i n c r e a s e s  i n  lease and f u e l  c o s t s .  

D. I n s t a l l a t i o n  Common Services....................... 7,080 7,376 7,128 8,785 

These services suppor t  Center  management and s t a f f  a c t iv i t i e s ,  p r o v i d e  medical  services, and cover  
v a r i o u s  i n s t a l l a t i o n  s u p p o r t  services.  'Ihe d e c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 budget  
estimate i s  p r i m a r i l y  due t o  a r e d u c t i o n  of twelve workyears and t h e  d e f e r r a l  of a d m i n i s t r a t i v e  equipment 
replacement  and maintenance u n t i l  1982 due t o  budge ta ry  c o n s t r a i n t s .  The s t a f f i n g  level remains  unchanged 
i n  1982, b u t  i n c r e a s e s  are n e c e s s a r y  t o  cover  t h e  d e f e r r a l s  from 1981 and c o n t r a c t  ra te  e s c a l a t i o n .  

1- Center  management and s t a f f  functions................................................... 38 

This  c a t e g o r y  c o v e r s  p a t e n t  s e a r c h e s  and a p p l i c a t i o n s .  

2. Medical services........................................................................ 1,720 

Two major t y p e s  of medical  service are prov ided ,  o c c u p a t i o n a l  medicine  and environmental  h e a l t h .  

a .  Occupat ional  medicine.....................................................,......... 1,314 

Occupat ional  medicine  c o n s i s t s  of t h e  o p e r a t i o n  of t h e  JSC o n- s i t e  c l i n i c ,  emergency a s s i s t a n c e  
a t  EAFB, p r o v i d i n g  p h y s i c a l s  f o r  JSC p e r s o n n e l  a t  Downey, CA, medica l  c o n s u l t a t i o n  and crew t es t  suppor t .  
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b. Environmental health................................................................ 40 6 

T h i s  c a t e g o r y  i n c l u d e s  i n d u s t r i a l  hygiene,  r a d i o l o g i c a l  h e a l t h ,  and an  environmental  h e a l t h  
l a b o r a t o r y .  

3. I n s t a l l a t i o n  s u p p o r t  services........................................................... 7,027 

a. Admin is t ra t ive  s u p p l i e s ,  materials and equipment.................... ................ 3,626 

T h i s  c a t e g o r y  i n c l u d e s  a l l  s u p p l i e s ,  materials and equipment and t h e i r  lease and maintenance 
c o s t s  t h a t  are used t o  s u p p o r t  a d m i n i s t r a t i v e  f u n c t i o n s  at t h e  Center and a t  WSTF. 

b. Cata loging of s u p p l i e s  and equipment....... ......................................... 385 

This  e f f o r t  i s  r e q u i r e d  f o r  i d e n t i f i c a t i o n  and c a t a l o g i n g  o f  r e q u e s t s  f o r  s u p p l i e s  i n t o  t h e  
p r o p e r  F e d e r a l  Supply Groups, p l a c i n g  o r d e r s  on t h e  p roper  F e d e r a l  Schedule  C o n t r a c t s ,  m a i n t a i n i n g  a s t o r e s  
s t o c k  c a t a l o g ,  and o t h e r  r e l a t e d  ac t iv i t i e s .  

c .  Warehousing and stbrage............................................................. 1,079 

This  c a t e g o r y  i n c l u d e s  t h e  o p e r a t i o n  of a c e n t r a l  r e c e i v i n g  depot  f o r  s u p p l i e s ;  a warehousing 
f u n c t i o n ,  i n c l u d i n g  bonded s t o r a g e  and s t o r a g e  o f  hazardous  materials; and a s t o c k  i s s u a n c e  service. A 
r e d u c t i o n  o f  two workyears from t h e  1981 budget  estimate i s  inc luded .  

d .  Postage. .  ........................................................................... 734 

This  c a t e g o r y  c o v e r s  t h e  payments t o  t h e  U.S.  P o s t a l  Service f o r  pos tage  on o f f i c i a l  m a i l .  
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e. Moving and h a u l i n  ................................................................... 578 

Th i s  e f f o r t  i s  r e q u i r e d  t o  hand le  t h e  sh ipp ing  and packing o f  s u p p l i e s  and equipment b o t h  
l o c a l l y  and f o r  long  d i s t a n c e  movement; t h e  moving and h a u l i n g  o f  i t e m s  w i t h i n  t h e  Center; and t h e  d e l i v e r y  
o f  s u p p l i e s ,  materials ,  and equipment purchased from l o c a l  s u p p l i e r s .  

f .  Forms distribution.................................................................. 145 

T h i s  c a t e g o r y  c o v e r s  t h e  suppor t  c o n t r a c t o r  e f f o r t  r e q u i r e d  f o r  t h e  d i s t r i b u t i o n  o f  
approximate ly  600,000 forms and p u b l i c a t i o n s  each yea r .  

g .  Admin i s t r a t i ve  support.............................................................. 480 

Included h e r e i n  i s  t h e  c o s t  o f  l o c a l  t r a n s p o r t a t i o n  w i t h i n  t h e  JSC area provided by GSA, t h e  JSC 
s h a r e  o f  o p e r a t i n g  c o s t s  a t  EAFB, t h e  c o s t s  o f  s t enograph ic  services and t h e  c o s t s  of  t o r t s  and claims. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1982 ESTIMBTES 

J0IjN.F. KENNEDY SPACE CENTER 

DESCRIPTIOH 

The John F. Kennedy Space Center  (KSC) i s  l o c a t e d  approximate ly  50 m i l e s  east  of  Orlando, F l o r i d a .  The 
t o t a l  l a n d  and water area occupied by t h e  i n s t a l l a t i o n  i s  139,305 acres. NASA owns 82,943 acres of  t h a t  
t o t a l .  The remainder  i s  comprised of t h e  Banana River Causeway Easement (271 a c r e s ) ,  t h e  I n d i a n  River 
Causeway Easement (296 a c r e s ) ,  and Florida-owned submerged l a n d s  w i t h  Deed o f  Dedica t ion  (55,795 a c r e s ) .  

Expendable l aunch  v e h i c l e  o p e r a t i o n s  a re  conducted a t  b o t h  t h e  Air Force 's  Eas t e rn  Space and Missile 
Center ,  F l o r i d a  and t h e  Western Space and Missile Center a t  Vandenberg Air Force Base, C a l i f o r n i a ,  which i s  
l o c a t e d  s i x  miles w e s t  o f  Lompoc, C a l i f o r n i a .  Space S h u t t l e  f l i g h t s  b e g i n  a t  KSC i n  1981 and a t  Vandenberg 
i n  1984. 

The NASA c a p i t a l  inves tment  a t  t h e  Kennedy Space Center  and Vandenberg Air Force Base, i n c l u d i n g  f i x e d  
assets i n  p r o g r e s s  and con t r ac to r- he ld  f a c i l i t i e s ,  as  of September 30, 1980, w a s  $1,834,573,000. 

CENTER ROLES AND MISSIONS 

The Kennedy Space Center  w a s  e s t a b l i s h e d  a t  Cape Canaveral ,  F l o r i d a ,  i n  J u l y  1962 t o  serve as t h e  pr imary 
NASA Center  f o r  t h e  t e s t ,  checkout ,  and l aunch  of  space  v e h i c l e s .  This  s i t e  was chosen because  of i t s  
unique  geograph ica l  c h a r a c t e r i s t i c s ,  c l imate,  l o c a l  growth c a p a b i l i t y ,  a c c e s s i b i l i t y ,  and a v a i l a b i l i t y .  The 
Center  h a s  s i n c e  grown t o  become t h e  major f r e e  world launch  s i t e  wi th  a unique c i v i l  service s t a f f  o f  
u n p a r a l l e l e d  e x p e r t i s e  i n  t h e  f i e l d  of  t e s t ,  checkout ,  and launch  o f  s p a c e  v e h i c l e s  and i n  t h e  d e s i g n  of  
a s s o c i a t e d  ground suppor t  equipment. The t e c h n i c a l  f a c i l i t i e s  developed a t  KSC r e p r e s e n t  a recognized  
Na t iona l  r e sou rce .  The p r i n c i p a l  r o l e s  are:  

Space T r a n s p o r t a t i o n  System (STS) Ground Opera t ions  - i n c l u d e s  Space S h u t t l e  launch  p r e p a r a t i o n ,  l aunch ,  
recovery  and r e fu rb i shmen t ,  Spacelab and Spacelab payloads  ground p roces s ing ,  upper s t a g e s  ground pro-  
c e s s i n g ,  and o p e r a t i o n  and maintenance of  ground suppor t  equipment.  

Expendable Launch Vehicle  Opera t ions  - i n c l u d e s  launch  p r e p a r a t i o n ,  checkout  and launch  f o r  t h e  c u r r e n t  
i n v e n t o r y  of  launch  v e h i c l e s .  
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SUMMARY OF RESOURCES REQUIRFXKNTS 

Funding P lan  By Func t ion  

1981 
1980 Budget Current  

Actual  E s t i m a t e  Es  t i m a  t e  
(Thousands of D o l l a r s )  

73,581 76,554 82,496 

11. Travel........................................... 1,800 2,255 2,070 

I. Personnel  and Rela ted Costs...................... 

111. F a c i l i t i e s  Services.............................. .33,431 34,198 43,200 

IV. Technica l  Services............................... 7,387 7,611 8,418 

V. Management and Operations........................ 16,990 20,767 15,900 

--- -2,153 --- 1981 Budget Amendment.......................... 

T o t a l ,  fund requirements . . .  .................. 133,189 

D i s t r i b u t i o n  of Permanent P o s i t i o n s  by Program 

152,084 

1981 
Current  1980 Budget 

Actual  E s t i m a t e  E s t i m a t e  

Direct P o s i t i o n s  

Space T r a n s p o r t a t i o n  Systems and Operations. . . . . . . . . .  1,604 1,614 1,615 

1,227 1,217 1,215 Space shuttle...................................... 
Space f l i g h t  operations... . . . . . . . . . . . . . . . . . . . . . . . . .  240 254 259 
Expendable l aunch  vehicles.. . . . . . . . . . . . . . . . . . . . . . . .  137 143 141 

1982 
Budget 

E s t i m a t e  

84,491 

2,985 

48,156 

8,888 

18,440 

162,960 

1982 
Budget 

E s t i m a t e  

1,621 

1,198 
355 

6 8  

RPM 2-2 



1981 
Budget Current  

E s t i m a t e  Es t imate  

1982 
Budget 

E s t i m a t e  
1980 

Actual  

8 
~ 

8 - 8 - 2 - Space Science........................................ 

6 6 
2 2 

P h y s i c s  and astronomy.............................. 
L i f e  sciences...................................... 

6 
2 

8 - 8 - 8 - 8 - Space and Terrestrial  Applications... . . . . . . . . . . . . . . . .  

Space a p p l i c a t i o n s . .  ............................... 
Technology uti l ization. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 
2 

6 6 
2 2 

6 
2 

1 Aeronau t ics  and Space Technolopy..................... 

Energy technology..  ................................ 1 - 
S u b t o t a l ,  d i r e c t  posi t ions . . . . . . . .  ............... 1 , 621 1 , 630 1,631 1 , 631 

5 70 - 5 70 - 571 - 5 70 - Cente r  Management and Opera t ions  Support  P o s i t i o n s . . .  

Total, permanent p o s i t i o n s  ....................... 2,191 2,201 2,201 2,201 

PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

The KSC h a s  been a s s i g n e d  t h e  Launch and Landing P r o j e c t  o f  t h e  Space S h u t t l e  program. Major r o l e s  f o r  
t h e  accomplishment of t h i s  r e s p o n s i b i l i t y  i n c l u d e  l aunch  systems development and Space T r a n s p o r t a t i o n  
S y s t e m s  (STS) ground o p e r a t i o n s .  I n  t h e  performance of t h e s e  r o l e s ,  1982 w i l l  r e p r e s e n t  a p e r i o d  of 
c o n t i n u i n g  a c t i v i t y  a t  KSC i n  p r e p a r a t i o n  f o r  a f u l l y  o p e r a t i o n a l  S h u t t l e .  O r b i t e r  102 w i l l  b e  used f o r  t h e  
f i r s t  manned o r b i t a l  f l i g h t  i n  1981, and p r e p a r a t i o n s  w i l l  b e  i n  p r o g r e s s  f o r  two a d d i t i o n a l  o r b i t a l  test  
f l i g h t s  and t h e  f i r s t  o p e r a t i o n a l  f l i g h t  i n  1982. 
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C o n s t r u c t i o n  o f  new launch  s u p p o r t  f a c i l i t i e s  and m o d i f i c a t i o n  o f  most e x i s t i n g  f a c i l i t i e s  w i l l  b e  
complete ,  and t h e  i n s t a l l a t i o n  and checkout  o f  s u p p o r t  equipment i n  p r e p a r a t i o n  f o r  scheduled f l i g h t s  w i l l  
b e  w e l l  under way. Major f a c i l i t i e s  invo lved  are: 

S h u t t l e  Landing F a c i l i t y  (SLF) 

The i n s t a l l a t i o n  and checkout o f  o p e r a t i o n a l  systems w i l l  b e  completed,  and t h e  ground s u p p o r t  equipment 
p r e v i o u s l y  i n s t a l l e d  w i l l  s u p p o r t  S h u t t l e  l a n d i n g s  a f t e r  t h e  f o u r t h  o r b i t a l  f l i g h t  test .  

O r b i t e r  P rocess ing  F a c i l i t y  (OPF) 

I n t e g r a t i o n  and checkout o f  a l l  ground s u p p o r t  sys tems i n  t h e  Low Bay Annex and High Bay 2 w i l l  c o n t i n u e  
i n  p r e p a r a t i o n  f o r  arr ival  of t h e  second o r b i t e r  a t  KSC i n  1982. 

Vehic le  Assembly Bui ld ing  (VAB) 

M o d i f i c a t i o n  o f  s u p p o r t  sys tems and equipment w i l l  c o n t i n u e  i n  p r e p a r a t i o n  f o r  t h e  S o l i d  Rocket Boos te r s  
and E x t e r n a l  Tanks as w e l l  as f u l l  S h u t t l e  i n t e g r a t e d  o p e r a t i o n s .  I n s t a l l a t i o n  and checkout  of s u p p o r t  
equipment i n  High Bays 1 and 2 w i l l  commence i n  1982. 

Launch Pad B 

C o n s t r u c t i o n  a c t i v i t y  f o r  p r e p a r a t i o n  of Pad B f o r  o p e r a t i o n a l  S h u t t l e  w i l l  con t inue .  I n s t a l l a t i o n  and 
checkout  o f  s u p p o r t  equipment w i l l  b e g i n  i n  1982. 

Mobile Launch P la t fo rms  (MLP) 

Support  equipment i n s t a l l a t i o n  and checkout of MLP 2 w i l l  b e  completed i n  1982. MLP 3 i s  scheduled f o r  
c o n s t r u c t i o n  i n  FY 1983. 

Permanent P o s i t i o n s  
( C i v i l  Service) 

The conduct  o f  t h e  s p a c e  f l i g h t  o p e r a t i o n s  program a t  KSC i n c l u d e s  Spacelab,  I n e r t i a l  U p p e r  S t a g e s ,  
Payload s u p p o r t  and mul t imiss ion  s u p p o r t  t h a t  may b e  a s s i g n e d  t o  a p a r t i c u l a r  f l i g h t .  
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The Center's r o l e  i n  t h e  Spacelab program i s  s imi lar  t o  t h a t  of  t h e  S h u t t l e ,  t h a t  i s ,  KSC i s  r e s p o n s i b l e  
f o r  launch  s i t e  development and ground o p e r a t i o n s .  With d e l i v e r y  o f  t h e  Spacelab eng inee r ing  model i n  1980 
and Spacelab f l i g h t  equipment i n  1981, KSC w i l l  unde r t ake  t h e  r e s p o n s i b i l i y  f o r  v e r i f y i n g  t h e  Spacelab 
f l i g h t  and ground sys tems and ensu r ing  t h a t  t h e  exper iments  t h a t  are t o  b e  mounted on o r  i n  t h e  Spacelab are 
compat ib le  w i t h  t h e  Spacelab,  w i t h  each  o t h e r ,  and w i t h  s a f e t y  requi rements .  The f i r s t  Spacelab f l i g h t  u n i t  
w i l l  b e  d e l i v e r e d  i n  1981 f o r  p r e p a r a t i o n  f o r  t h e  f i r s t  f l i g h t  i n  1983. 

The upper s t a g e s  c u r r e n t l y  c o n s i s t  o f  t h e  I n e r t i a l  Upper S t age  ( I U S )  and t h e  Spinning S o l i d  Upper S t age  
(SSUS). The IUS and SSUS are  expendable,  p r o p u l s i v e  s t a g e s  in tended  f o r  use  i n  t h e  deployment of S h u t t l e  
t r a n s p o r t e d  payloads  t o  h igh  energy o r b i t s  n o t  a t t a i n a b l e  by t h e  S h u t t l e  a lone .  

The I U S  i s  be ing  developed by t h e  Air Force,  and d e l i v e r y  of  t h e  f i r s t  f l i g h t  u n i t  i s  expec ted  i n  1982. 
KSC w i l l  b e  r e s p o n s i b l e  f o r  mating t h e  s p a c e c r a f t  t o  t h e  IUS. Design review o f  t h e  I U S  i n t e g r a t i o n  
ac t iv i t i e s  w i l l  c o n t i n u e  wi th  t h e  f i r s t  f l i g h t  scheduled f o r  l a t e  1982. 

Under c u r r e n t  p l a n s  t h e  SSUS w i l l  b e  developed,  checked o u t  and mated t o  a payload by t h e  SSUS commercial 
deve loper .  KSC w i l l  have r e s p o n s i b i l i t y  f o r  i n t e g r a t i o n  of  t h e  SSUS and i t s  payload and t h e n  i n t o  t h e  
Sh u t  t 1 e pay1 oad bay . 

KSC w i l l  p rov ide  f a c i l i t i e s  and suppor t  t o  t h e  v a r i o u s  payload d e v e l o p e r s  and exper imenters  d u r i n g  
p roces s ing  a t  KSC. Thus, KSC,  i n  c o n c e r t  w i th  o t h e r  NASA o r g a n i z a t i o n s ,  must ana lyze  p o t e n t i a l  payload 
r equ i r emen t s ,  i d e n t i f y  payload f a c i l i t y  c a p a b i l i t y  a t  KSC, and p r e p a r e  documentat ion f o r  p o t e n t i a l  payload 
use r s .  Based on expe r i ence  ga ined  du r ing  t h e  Expendable Launch Vehic le  program, KSC w i l l  monitor  t h e  
payload a c t i v i t y  from concept ion ,  p a r t i c i p a t e  i n  d e s i g n  reviews t o  e n s u r e  c o m p a t i b i l i t y  w i th  KSC f a c i l i t i e s ,  
and p rov ide  s u p p o r t  c o o r d i n a t i o n  du r ing  t h e  payload checkout  and launch  a t  KSC. 

Iri a d d i t i o n  t o  t h e  a c t i v i t y  i nvo lv ing  major f a c i l i t i e s ,  KSC w i l l  c o n t i n u e  t h e  d e s i g n ,  a c q u i s i t i o n ,  and 
i n s t a l l a t i o n  o f  equipment t o  b e  used i n  suppor t  of  t h e  S h u t t l e .  This i n c l u d e s  n o t  o n l y  t h a t  equipment 
provided by KSC c o n t r a c t o r s ,  b u t  a l s o  t h a t  t o  b e  supp l i ed  by t h e  development c o n t r a c t o r s  as p a r t  of  t h e i r  
f l i g h t  v e h i c l e  c o n t r a c t .  KSC w i l l  a l s o  c o n t i n u e  t h e  re furb ishment  of s e l e c t e d  e x i s t i n g  suppor t  equipment 
f o r  r e u s e  on t h e  S h u t t l e  program. 

A unique  c a t e g o r y  o f  suppor t  equipment i s  t h e  Launch Process ing  System (LPS). This  automated checkout  
sys tem,  conceived and developed by KSC, i s  a major i nnova t ion  i n  t h e  checkout  and l aunch  o f  s o p h i s t i c a t e d  
space  v e h i c l e s .  This  system w i l l  p rov ide  automated checkout  c a p a b i l i t y  f o r  t h e  S h u t t l e  v e h i c l e ,  a long  w i t h  
eng inee r ing  d a t a  f o r  o p e r a t i o n s  and management d e c i s i o n s ,  and w i l l  s uppor t  t h e  test and checkout  of 
development and o p e r a t i o n a l  f l i g h t s .  
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Another major  r o l e  f o r  KSC i n  t h e  S h u t t l e  program, i n  a d d i t i o n  t o  ground systems development,  i s  t h a t  o f  
ground o p e r a t i o n s .  This  i n c l u d e s  t h e  test and checkout  of each f l i g h t  e lement  as i t  arrives a t  KSC f o r  
development f l i g h t  t e s t i n g ,  t h e  i n t e g r a t i o n  of t h e  several e lements  ( O r b i t e r ,  E x t e r n a l  Tank, S o l i d  Rocket 
Booster)  i n t o  t h e  S h u t t l e  v e h i c l e  and i n t e g r a t e d  t e s t i n g  o f  t h e  s t acked  c o n f i g u r a t i o n ,  p r o p e l l a n t  l o a d i n g ,  
and launch.  
miss ion.  Also inc luded  i s  retr ieval ,  d i sassembly ,  and re fu rb i shment  o f  t h e  expended s o l i d  r o c k e t  
b o o s t e r s .  
p r o v i s i o n s  w i l l  b e  made f o r  f e r r y i n g  t h e  O r b i t e r  back  t o  KSC f o r  maintenance and launch.  The f i r s t  l a n d i n g  
w i l l  occur  i n  1982. 

Subsequent t o  l a n d i n g ,  t h e  O r b i t e r  w i l l  b e  r e f u r b i s h e d  by KSC i n  p r e p a r a t i o n  f o r  t h e  n e x t  

S ince  t h e  i n i t i a l  o r b i t a l  f l i g h t  test  l aunches  w i l l  l a n d  a t  Dryden F l i g h t  Research Center  (DFRC), 

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

68 

The Center  i s  r e s p o n s i b l e  f o r  t h e  l a u n c h  p r e p a r a t i o n ,  checkout and l aunch  o f  t h e  c u r r e n t  i n v e n t o r y  o f  
expendable  l aunch  v e h i c l e s .  Th i s  i n c l u d e s  t h e  A t l a s  Centaur and Delta. Launches a t  b o t h  t h e  Eas te rn  T e s t  
Range and Vandenberg Air Force Base are  t h e  r e s p o n s i b i l i t y  of KSC. Eleven l aunches  a re  scheduled f o r  1982. 

I n  1982, KSC w i l l  c o n t i n u e  i t s  s u p p o r t  r o l e  i n  t h e  d e f i n i t i o n ,  development,  and i n t e g r a t i o n  o f  b iomedica l  
exper iments  i n t o  S h u t t l e  payloads  f o r  l i f e  s c i e n c e s  r e s e a r c h .  Included i s  t h e  r e s p o n s i b i l i t y  f o r  p r o v i d i n g  
and managing a L i f e  Sc iences  P r i n c i p a l  I n v e s t i g a t o r  Support  F a c i l i t y  and a s s i s t i n g  i n  t h e  conduct o f  l i f e  
s c i e n c e s  synchronous ground c o n t r o l  exper iments  and p rocedures  r e q u i r e d  f o r  l i f e  s c i e n c e s  payloads .  These 
exper iments  are designed t o  u s e  t h e  environment o f  s p a c e  t o  accomplish medica l  and b i o l o g i c a l  r e s e a r c h  f o r  
b e n e f i t  o f  man through t e c h n o l o g i c a l  advancement o f  t h e  s t a t e  of  t h e  a r t .  

6 

I n  t h e  f i e l d  o f  a p p l i c a t i o n s ,  KSC w i l l  c o n t i n u e  i n  1982 w i t h  Ear th  o b s e r v a t i o n  s u r v e y s  i n v o l v i n g  
env i ronmenta l  moni to r ing  and i n  deve lop ing  methods o f  s e n s i n g  and p r e d i c t i n g  weather and cl imatic 
c o n d i t i o n s .  I n  t h e  area of s p e c i a l i z e d  a p p l i c a t i o n  t a s k s ,  KSC w i l l  b e  performing s t u d i e s  r e l a t e d  t o  
requ i rements ,  p rocedures ,  and t e c h n i q u e s  o f  p r o c e s s i n g  s p a c e  a p p l i c a t i o n s  payloads  f o r  Spacelab.  
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Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

The o b j e c t i v e s  o f  t h e  Technology U t i l i z a t i o n  program a t  KSC a r e  t o  encourage t h e  use  o f  and t o  e x p e d i t e  
t h e  a p p l i c a t i o n  of new NASA technology i n  o t h e r  s e c t o r s ,  and t o  impar t  a b e t t e r  unders tand ing  of t h e  
technology t r a n s f e r  p r o c e s s  and i t s  p o t e n t i a l  impacts .  

CENTER MANAGEMENT AND OPERATIONS SUPPORT........................................... 570 

Cente r  Management and Opera t ions  Support  i s  d e f i n e d  as t h e  s u p p o r t  o r  services b e i n g  provided t o  a l l  
Kennedy Space Center  o r g a n i z a t i o n s  which cannot  b e  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  
The c i v i l  s e r v i c e  pe rsonne l  invo lved  are: 

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r  and t h e  immediate s t a f f ,  e .g . ,  Legal ,  P a t e n t  
Counsel ,  Equal Opportuni ty ,  P u b l i c  A f f a i r s  ( i n c l u d e s  o p e r a t i o n  of t h e  V i s i t o r s  In format ion  Center and i t s  
r e l a t e d  NASA t o u r s  a c t i v i t i t y ) ,  and S a f e t y .  

Management Support  - I n c l u d e s  a wide range  o f  a c t i v i t y  c a t e g o r i z e d  as management s u p p o r t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center.  S p e c i f i c  f u n c t i o n s  i n c l u d e  program c o n t r o l ,  c o n t r a c t i n g  and 
procurement,  and p r o p e r t y  management. 

Opera t ions  Support  - This  i s  a b road  spectrum of  a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  
f a c i l i t i e s ,  b u i l d i n g s ,  and equipment and t o  p rov ide  t h e  normal housekeeping services and l o g i s t i c s  s u p p o r t  
f o r  t h e  pe rsonne l  who manage and conduct t h e  a f f a i r s  o f  t h e  Center .  S p e c i f i c  a c t i v i t i e s  are: 

Maintenance and o p e r a t i o n  of a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer s u p p o r t  
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RESOURCE REQUIBwwTS BY FUNCTION 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Summary of Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

71,846  
1,724 

2,295 
--- 

a. Permanent p o s i t i o n s . .  ...................... 
be Other t h a n  f u l l- t i m e  permanent p o s i t i o n s . . .  
C.  Reimbursable detailees..................... 
do Overtime and o t h e r  compensation............ 

69,105  
1 ,624  

39 
3,548 

67,780 
956 

35 
712 

64,192 
1 ,321  

70 
91 3 

66,496 69,483 74 ,316  75,865 S u b t o t a l ,  Compensation....... .............. 
7,327 7,038 6,521 6,243 2. Benefits....................................... 

S u b t o t a l ,  Compensation and Benef i t s . .  ...... 83,192 81 ,354  76 ,004  72 ,739  

B. Support ing Costs  

1.  T r a n s f e r  of p e r s o n n e l  .......................... 
2. Personne l  training............................. 

1,006  
2 93 

875 
267 

255 
2 95 

566 
2 76 

1 ,299  S u b t o t a l ,  Support ing Costs................. 1,142 550 84 2 

T o t a l ,  Personnel  and Re la ted  Costs............. 84,491 82,496 73,581 76,554 
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Explana t ion  o f  Fund Requirements 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Compensation and Benefits.......................... 72,739 76,004 81,354 83,192 

1. Compensation................................... 66,496 74,316 

a. Permanent Positions........................ 64,192 67,780 69,105 71,846 

The funds  w i l l  s u p p o r t  2,201 permanent p o s i t i o n s  i n  1981 and 1982. The fund ing  i n c r e a s e s  i n  
b o t h  y e a r s  are due p r i m a r i l y  t o  t h e  October 1980 pay i n c r e a s e .  

Basis of  Cost f o r  Permanent P o s i t i o n s  

I n  1982, t h e  c o s t  o f  permanent p o s i t i o n s  w i l l  b e  $71,846,000, a n  i n c r e a s e  o f  $2,741,000 from 1981. The 
i n c r e a s e  r e s u l t s  from t h e  fo l lowing :  

69,105 Cost o f  permanent p o s i t i o n s  i n  1981..................................................... 

Cost i n c r e a s e s  i n  1982.................................................................. +3,379 
Within  g r a d e  and c a r e e r  advances:  

F u l l  y e a r  e f f e c t  o f  1981 actions...................................... +1,791 
P a r t i a l  y e a r  e f f e c t  of 1982 actions................................... +1,195 

Full y e a r  e f f e c t  of 1981 pay increases.................................. +6 1 
Change i n  re imbursab le  a c t i v i t y  ......................................... +332 

Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  
Cost  decreases i n  1982.................................................... 

F u l l  y e a r  e f f e c t  o f  1981 actions...................................... -383 
P a r t i a l  year  e f f e c t  of 1982 actions................................... -255 

-638 

Cost of permanent p o s i t i o n s  i n  1982....................................... 71,846 
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1980 
Actual  

1981 1982 
Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s  

1. cost................................... 1,321 95 6 1 ,624 1,724 
2. Workyears.............................. 119 119 140 148 

The FY 1982 estimate i n c l u d e s  148 workyears which w i l l  s u p p o r t  t h e  fo l lowing  programs: 

D i s t r i b u t i o n  of Other t h a n  Full-Time Permanent Workyears 
Program Wo r k  y e a r  s 

Coopera t ive  training... . . . . . . . . . . . .  ........................................... 64 
Summer emplo)Tment......................... .................................... 30 
Oppor tun i ty  programs.......................................................... 26 

28  Other temporary emplo4Tment.................................................... - 

The i n c r e a s e  i n  workyears from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  
i n c r e a s e d  emphasis on  youth o p p o r t u n i t y  programs and o t h e r  temporary employment. 
estimate i s  r e f l e c t e d  i n  con t inued  scheduled build- up of youth  and o p p o r t u n i t y  programs as w e l l  a s  i n c r e a s e d  
emphasis on  temporary employment. 

The i n c r e a s e  i n  t h e  1982 

--- c. Reimbursable detailees..................... 70 35 39 

Prov ides  fund ing  f o r  t h e  services of  a s o f t w a r e  a p p l i c a t i o n s  o f f i c e r  i n  s u p p o r t  of t h e  Space 
S h u t t l e  program. The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  e s t i m a t e  r e f l e c t s  t h e  
October 1980 pay i n c r e a s e  and c o n t i n u a t i o n  of Department of Defense S h u t t l e  requ i rements  through t h e  F i r s t  
Manned O r b i t a l  F l i g h t  (FMOF). These services w i l l  n o t  be r e q u i r e d  i n  FY 1982. 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

d. Overtime and o t h e r  compensation............ 913 712 3,548 2,295 

The fund ing  i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  t h e  
d e l a y  i n  t h e  scheduled l a u n c h  d a t e  f o r  E'MOF. This  estimate p r o v i d e s  a d d i t i o n a l  workhours f o r  t h e  c r i t i c a l  
s c h e d u l i n g  of S h u t t l e  p r e p a r a t i o n  e f f o r t s .  The d e c r e a s e  i n  1982 . r e f l e c t s  t h e  lower requ i rement  f o r  over t ime  
work fo l lowing  t h e  i n i t i a l  o r b i t a l  f l i g h t  test  i n  1981. 

2. ~nefits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,243 6,521 7,038 7,327 

Following are t h e  amounts o f  c o n t r i b u t i o n  by ca tegory :  

C i v i l  Service Ret i rement  Fund................ 4,553 4,728 5,220 5,372 
Employee l i f e  insurance...................... 189 266 2 00 230 
Employee h e a l t h  insurance... . . . . . . . . . . . . . . . . .  1,212 1,211 1,225 1,299 

FICA......................................... 19 26 23 24  
Other benefits............................... 100 --- 80 8 0  

Workmen's compensation. ...................... 170 2 90 290 32 2 

Total...................................... 6,243 6,521 7,327 

The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981  c u r r e n t  estimate i s  due p r i m a r i l y  t o  t h e  
e f f e c t  o f  t h e  October 1980 pay i n c r e a s e .  The i n c r e a s e  i n  1982 i s  due t o  i n c r e a s e d  Workmen's compensation 
and a n t i c i p a t e d  i n c r e a s e s  i n  h e a l t h  i n s u r a n c e  c o s t s .  The Workmen's compensation f o r  1981  and 1982 r e f l e c t  
estimates based on Department o f  Labor b i l l i n g s .  

B.  Support ing Costs................................... I. 842 - 550 1,142 1,299 

1. T r a n s f e r  of personnel.......................... 566 255 8 75 1,006 

Prov ides  f o r  c o n t i n u i n g  r e c r u i t m e n t  and t r a n s f e r  o f  pe rsonne l  e s s e n t i a l  t o  KSC's  Space 
T r a n s p o r t a t i o n  Systems miss ions .  The 1'982 estimate p r o v i d e s  f o r  an  i n c r e a s e d  number of r e l o c a t i o n s  as well 
as f o u r  o v e r s e a s  moves. 

RPM 2-11 



1981 1982 
1980 Budget Cur r e n t  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2. Personne l  training............................. 276 295 267 293 

These funds  p r o v i d e  t h e  means t o  m a i n t a i n  p r o f i c i e n c y  i n  v a r i o u s  s k i l l s ,  p r o v i d e  n e c e s s a r y  t r a i n i n g  
f o r  t h o s e  employees w i t h  t e c h n o l o g i c a l  e x p e r t i s e  t o  keep a b r e a s t  of t h e  s ta te  of t h e  a r t  i n  t h e i r  r e s p e c t i v e  
f i e l d s ,  and m e e t  career development and upward m o b i l i t y  needs .  ?he i n c r e a s e  i n  t h e  1982 estimate from t h e  
1981 c u r r e n t  estimate r e f l e c t s  r i s i n g  t u i t i o n  c o s t s .  

11. ~~L............................................ 1.800 2,255 2,070 2,985 

Summary of Fund Requirements 

A. Program Travel............................... 845 1,177 992 1,415 

B.  S c i e n t i f i c  and Technica l  Development Travel.. 13 12  12  17  

C. Management and Operat ions  Travel............. 942 1,066 1,066 1,553 

T o t a l ,  Travel.............................. 1,800 2,255 2,070 2,985 - 
Explanat ion of Fund Requirements 

A. Program Travel............................... - 845 1,177 - 992 1,415 

Program Travel i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment o f  KSC's m i s s i o n  and accounts  f o r  approxi-  
mate ly  47 p e r c e n t  of t h e  Center ' s  travel budget .  Program travel r e f l e c t s  t h e  Center ' s  involvement i n  t h e  
d e s i g n ,  manufactur ing,  and t e s t i n g  o f  S h u t t l e  ground system equipment,  d e s i g n  and c o n s t r u c t i o n  o f  f a c i l i -  
t i e s ,  and t h e  a c t i v a t i o n  o f  sys tems manufacutred a t  o f f - s i t e  l o c a t i o n s .  During 1981, e f f o r t  w i l l  b e  
d i r e c t e d  toward a s a t i s f a c t o r y  o r b i t a l  f l i g h t  tes t .  Travel t o  Dryden F l i g h t  Research Cente r ,  t h e  l a n d i n g  
s i t e  of  t h e  o r b i t a l  f l i g h t  tests, w i l l  b e  r e q u i r e d .  The Spacelab Engineer ing Model h a s  been d e l i v e r e d  t o  
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KSC, and t h e  f i r s t  f l i g h t  u n i t  i s  scheduled t o  arr ive i n  mid-1981. Support  o f  t h i s  s c h e d u l e  r e q u i r e s  
s i g n i f i c a n t  travel t o  Europe t o  p a r t i c i p a t e  w i t h  t h e  European Space Agency (ESA) i n  combined p rocedures  
development and t o  r u n  subsystem and system tests on  t h e  e n g i n e e r i n g  model. However, i n c r e a s e d  c o s t s  and a 
c o n s t r a i n e d  budget  i n  1981 w i l l  r e s u l t  i n  fewer t r i p s .  The 1982 budget  r e s t o r e s  t h e  number of t r i p s  t o  t h e  
1980 level t o  p r o v i d e  adequa te  travel t o  s u p p o r t  t h e s e  o r b i t a l  f l i g h t  tests,  s u p p o r t  c o n t i n u i n g  systems 
t e s t i n g  on t h e  e n g i n e e r i n g  model of Spacelab and t h e  tests t h a t  w i l l  b e  performed on t h e  f l i g h t  u n i t .  

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t  i m a  te  E s t i m a t e  
(Thousands of D o l l a r s )  

17 - 12 - 12 - 13 B. S c i e n t i f i c  and Technica l  Development Travel.. . . . . . - 
S c i e n t i f i c  and t e c h n i c a l  development travel p e r m i t s  employees t o  p a r t i c i p a t e  i n  mee t ings  and t e c h n i c a l  

seminars  w i t h  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  ae rospace  community. 
from exposure  t o  t e c h n o l o g i c a l  advances  o u t s i d e  KSC,  a s  w e l l  as t o  p r e s e n t  b o t h  accomplishments and problems 
t o  t h e i r  a s s o c i a t e s .  Many of t h e  mee t ings  are working p a n e l s  convened t o  s o l v e  c e r t a i n  problems f o r  t h e  
b e n e f i t  o f  t h e  government. The 1982 budget  i n c l u d e s  a n t i c i p a t e d  i n c r e a s e s  i n  a i r  f a r e s  and per  diem c o s t s .  

This p a r t i c i p a t i o n  a l l o w s  them t o  b e n e f i t  

C.  Management and Opera t ions  Travel.................. - 942 1,066 1,066 1,553 

Management and o p e r a t i o n s  t ravel  i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  o f  g e n e r a l  management 
matters. It i n c l u d e s  travel i n  such  a r e a s  as p e r s o n n e l ,  f i n a n c i a l  management, and procurement a c t i v i t i e s ;  
t r a v e l  of t h e  Center ' s  t o p  management t o  NASA Headquar ters ,  and o t h e r  NASA C e n t e r s ;  and l o c a l  
t r a n s p o r t a t i o n .  The i n c r e a s e  i n  1982 i s  r e q u i r e d  t o  cover  t h e  i n c r e a s e d  c o s t s  o f  l o c a l  t r a n s p o r t a t i o n  
a s s o c i a t e d  w i t h  t h e  l a r g e r  number of l aunches  p l u s  l a n d i n g s  o f  t h e  S h u t t l e  a n t i c i p a t e d  i n  1982. 

33,431 34,198 43,200 48,156 

KSC i s  l o c a t e d  on 139,305 a c r e s  and h a s  a complex of f a c i l i t i e s  which are made up of tes t  and o f f i c e  
b u i l d i n g s ,  a s  w e l l  as l aunch  o p e r a t i o n s  f a c i l i t i e s .  This complex encompasses 5,573,438 g r o s s  s q u a r e  f e e t  o f  
b u i l d i n g  s p a c e ,  i n c l u d i n g  1 3  major b u i l d i n g s .  Also inc luded  are 1 4  major t e c h n i c a l  f a c i l i t i e s ,  most o f  
which a re  u t i l i z e d  on more t h a n  one s h i f t .  Th i s  p l a n t  s u p p o r t s  a n  average  d a i l y  on-Center p o p u l a t i o n  of 
approx imate ly  13,000 people.  A s u b s t a n t i a l  i n c r e a s e  i n  s e r v i c e s  i s  r e q u i r e d  i n  1981 and 1982 t o  m e e t  t h e  
needs  of  i n c r e a s i n g  S h u t t l e  s u p p o r t  ac t iv i t i e s  and o n- s i t e  popula t ion .  The budget  estimate a l s o  r e f l e c t s  
t h e  needs  of KSC's component i n s t a l l a t i o n  on Vandenberg Air Force Base (VAFB). 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s  ) 

Summary of Fund Requirements 

2 3  

B. Maintenance and Re la ted  Services................. 8,135 8 ,549  9 ,097  11 ,084  

- 23 - 140 --- A. Renta l  of Real Property.......................... - 

1.  Facilities................................... 7,827 7,884 8,554 10,489 
2. Equipment..................... ............... 308 665 543 595 

C.  C u s t o d i a l  Services............................... 13,978  14,494 19,007 20,175 

D. U t i l i t y  Services................................. 11,318 11,015 15 ,073  16 ,874  

T o t a l ,  F a c i l i t i e s  Services..................... 33,431 34,198 43,200 48,156 

Explana t ion  of Fund Requirements 

23 - 23 - --- 140 A. Ren ta l  of Real Property.......................... - - 
T h i s  p r o v i d e s  f o r  t h e  r e n t a l  of o f f - s i t e  f a c i l i t i e s  f o r  news and r e c e p t i o n  c e n t e r  a c t i v i t i e s  

a s s o c i a t e d  w i t h  S h u t t l e  l aunches  and o t h e r  major p u b l i c  e v e n t s .  The d e c r e a s e  from t h e  1981 budget  estimate 
t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  decreased  r e n t a l  of o f f - s i t e  f a c i l i t i e s .  

B. Maintenance and Re la ted  Services................. 8,135 8,549 9,097 11 ,084  

1. Facilities................................... 7,827 7,884 8 ,554  10 ,489  

This  a c t i v i t y  i n v o l v e s  t h e  o p e r a t i o n  and maintenance o f  i n s t i t u t i o n a l  f a c i l i t i e s  a t  KSC, Cape 
Canaveral  Air Force  S t a t i o n  (CCAFS), and VAFB. The siZe, complexi ty ,  and wide g e o g r a p h i c a l  d i s p e r s i o n  o f  
t h e s e  f a c i l i t i e s  p l a c e  heavy demands on f a c i l i t i e s  services. The i n c r e a s e  from t h e  1981 budget  estimate t o  

RPM 2-14 



t h e  1981 c u r r e n t  estimate r e f l e c t s  a n  i n c r e a s e  o f  e l e v e n  c o n t r a c t o r  workyears r e q u i r e d  t o  s u p p o r t  t h e  t h r e e  
s h i f t l s e v e n  days  p e r  week level of o p e r a t i o n s  r e q u i r e d  t o  s u p p o r t  t h e  S h u t t l e  launch schedu le  and c o n t r a c t o r  
ra te  i n c r e a s e s  p a r t i a l l y  o f f s e t  by t h e  d e f e r r a l  of maintenance a c t i v i t i e s  i n t o  1982 due t o  budget  con- 
s t r a i n t s .  I n  1982 t h e  budget  i n c r e a s e  c o v e r s  c o n t r a c t o r  rate i n c r e a s e s  and maintenance ac t iv i t i e s  d e f e r r e d  
from 1981 i n  a d d i t i o n  t o  maintenance a c t i v i t i e s  a l r e a d y  planned f o r  1982. 

1981 
1980 Budget Current  

1982 
Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s  ) 

a. Maintenance and o p e r a t i o n  of facilities..................................... 6,139 

This  a c t i v i t y  i n c l u d e s ,  i n  a d d i t i o n  t o  t h e  normal a c t i v i t i e s  a s s o c i a t e d  w i t h  f a c i l i t y  
maintenance,  management o f  d i r e c t  maintenance p e r s o n n e l ,  t h e  r e s p o n s i b i l i t i e s  f o r  space  u t i l i z a t i o n ,  u t i l i t y  
ra te  s t u d i e s  and a n a l y s i s ,  as  w e l l  as c o r r o s i o n  c o n t r o l  and c a t h o d i c  p r o t e c t i o n  ac t i v i t i e s .  I n  a d d i t i o n ,  
t h e r e  are  minor f a c i l i t y  r e l a t e d  services f o r  i t e m s  such  as  i n t e r n a l  moves of pe rsonne l  and r e l a t e d  p l a n t  
r ea r rangements .  

b .  Grounds maintenance......................................................... 1,351 

This  i n v o l v e s  t h e  p r o v i s i o n  o f  grounds maintenance and r e l a t e d  s u p p l i e s  and equipment as w e l l  
a s  reimbursement t o  t h e  Ai r  Force f o r  t h e  maintenance o f  NASA grounds and roadways a t  CCAFS. 

c. F a c i l i t i e s  d e s i g n  engineering............................................... 988 

This  e f f o r t  i n v o l v e s  i n s p e c t i n g ,  s i t i n g ,  and o t h e r  e n g i n e e r i n g  f u n c t i o n s  a s s o c i a t e d  w i t h  
i n s t i t u t i o n a l  f a c i l i t i e s .  

d. Suppl ies  and f a c i l i t i e s  equipment........................ ................... 61 6 

These funds  p rov ide  f o r  b u i l d i n g  materials, hardware ,  metals, plumbing s u p p l i e s ,  e l ec t r i ca l  
materials ,  and g e n e r a l  maintenance and o p e r a t i n g  materials. 

e. Routine f a c i l i t i e s  work..................................................... 1,395 

Minor c o n s t r u c t i o n ,  r e p a i r ,  and a l t e r a t i o n  p r o j e c t s  a r e  inc luded  i n  t h i s  c a t e g o r y .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

2. Equipment............................. ....... 308 665 543 595 

T h i s  funding p r o v i d e s  f o r  s u p p o r t  c o n t r a c t o r  e f f o r t  and r e l a t e d  s u p p l i e s  and equipment t o  m a i n t a i n  
and r e p a i r  heavy equipment i t e m s .  The i n c r e a s e  from 1980 t o  t h e  1981 c u r r e n t  estimate i s  due t o  replacement  
equipment f o r  h i g h  c o s t  maintenance i t e m s .  The d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  
estimate i s  due t o  a s h i f t  i n  c o n t r a c t o r  workyears t o  f a c i l i t i e s  and maintenance.  The 1982 i n c r e a s e  i s  due 
t o  c o n t r a c t o r  rate e s c a l a t i o n .  

C. C u s t o d i a l  Services............................... 13,978 14,494 19,007 20,175 

This  c a t e g o r y  p r o v i d e s  fund ing  f o r  s e c u r i t y ,  f i r e  p r o t e c t i o n ,  j a n i t o r i a l ,  and r e l a t e d  services. The 
major  p a r t  of t h e s e  services i s  provided by two s u p p o r t  c o n t r a c t o r s .  The demand f o r  t h e s e  services h a s  been 
heavy and w i l l  c o n t i n u e  t o  i n c r e a s e  as  t h e  S h u t t l e  program c o n t i n u e s  t o  accelerate. The i n c r e a s e  from t h e  
1981 budge t  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  t h e  impact o f  t h r e e  s h i f t s / s e v e n  days  pe r  week 
o p e r a t i o n s ,  Center-wide, t o  s u p p o r t  l aunches  and l a n d i n g s  o f  t h e  S h u t t l e  th rough  1982. An i n c r e a s e  of 102 
workyears  i s  r e f l e c t e d  i n  t h e  1981 c u r r e n t  estimate. The i n c r e a s e  i n  1982 i s  p r i m a r i l y  c o n t r a c t o r  rate 
e s c a l a t i o n  w i t h  f i v e  a d d i t i o n a l  workyears added t o  s u p p o r t  t h e  S h u t t l e  f l i g h t  programs. 

1. J a n i t o r i a l  services............................................................. 3,886 

This  a c t i v i t y  p r o v i d e s  j a n i t o r i a l  services t o  approx imate ly  two m i l l i o n  s q u a r e  f e e t  o f  KSC f l o o r  
areas, i n c l u d i n g  h i g h l y  s p e c i a l i z e d  services t o  cleanroom areas and O r b i t e r  suppor t  equipment.  

2. F i r e  p r o t e c t i o n  services........................................................ 4,054 

T h i s  a c t i v i t y  w i l l  p r o v i d e  f o r  f i r e  p r o t e c t i o n  service f o r  KSC p r o p e r t y  and p e r s o n n e l ,  i n c l u d i n g :  

a. Support o f  i n c r e a s i n g  hazardous  tests and o p e r a t i o n s  and S h u t t l e  O r b i t e r  l a n d i n g s .  
b .  Performing f i r e  d r i l l s  and f i r e  i n s p e c t i o n s  o f  f a c i l i t i e s  and equipment. 
C. Providing f i r e  p r o t e c t i o n  i n s t r u c t i o n s .  
d.  F i g h t i n g  f i r e s .  

T h i s  estimate r e f l e c t s  t h e  f u l l  a c t i v a t i o n  o f  borh  KSC f i r e  s t a t i o n s  f o r  S h u t t l e  o p e r a t i o n s .  
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1981 1982 
1980 Budget Cur r e n t  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

Actual  

3. S e c u r i t y  services............................................................... 9,679 

This a c t i v i t y  i n c l u d e s  t h e  p r o t e c t i o n  o f  pe rsonne l  and p r o p e r t y  a t  KSC and i n v o l v e s :  

a. Support  o f  i n c r e a s i n g  hazardous  tes ts  and o p e r a t i o n s .  
b .  Badging of a l l  o n- s i t e  pe rsonne l  and o f f i c i a l  v i s i t o r s .  
c. Safeguarding f l i g h t  hardware and o t h e r  i t e m s  of h i g h  i n t r i n s i c  v a l u e  a r r i v i n g  f o r  O r b i t e r  

d. P r o t e c t i n g  c l a s s i f i e d  in format ion .  
e. Mainta ining area s u r v e i l l a n c e  and t r a f f i c  c o n t r o l .  

f l i g h t  tes t  

4. Other r e l a t e d  activities........................................................ 2,556 

These ac t iv i t i e s  are  as  fo l lows :  

a .  J a n i t o r i a l  services and s e c u r i t y  services performed on NASA f a c i l i t i e s  a t  CCAFS f o r  which t h e  

b .  P e s t  c o n t r o l  services f o r  KSC which i n v o l v e  f i v e  workyears o f  s u p p o r t  c o n t r a c t o r  e f f o r t .  
c. Laundry s e r v i c e s  a t  b o t h  KSC and VAFB. 
d. P rov i s ion  o f  s u p p l i e s  and equipment r e l a t e d  t o  c u s t o d i a l  services. 
e. Development and i n s t a l l a t i o n  o f  an  e l e c t r o n i c  s e c u r i t y  sys tem f o r  t h e  p r o t e c t i o n  of S h u t t l e  

Air Force i s  re imbursed.  

p r o p e r t y  and o p e r a t i o n s .  

D.  U t i l i t i e s  Services.......................... 11,318 11,015 15,073 16,874 

The major u t i l i t y  service a t  KSC i s  e l ec t r i ca l  energy purchased from F l o r i d a  Power and Light  Company 
th rough  a n  Air Force c o n t r a c t .  Fuel  o i l  i s  purchased from a l o c a l  s u p p l i e r .  Steam service i s  provided by 
t h e  Air Force a t  CCAFS. Water services are purchased from t h e  C i t y  of Cocoa and sewage t r e a t m e n t  i s  
accomplished on- s i te .  A t  VAFB, u t i l i t y  services are purchased through t h e  Air Force.  U t i l i t y  p l a n t  
o p e r a t i o n s  and maintenance and u t i l i t y  d i s t r i b u t i o n  systems maintenance are provided by a s u p p o r t  c o n t r a c t o r  
and by t h e  Air Force a t  CCAFS. 
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1981 1982 
1980 Budget Cur ren t  Budget 

Ac tua l  Es t imate  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s  ) 

Purchased u t i l i t y  c o s t s  are as fo l lows :  

1. E l e c t r i c i t y  (199,900 I(WH)....................................................... 10,509 
2. Fuel  o i l  (2,112 K gallons)......................... ............................. 2,301 
3. S t e a m  (64,100 lbs.)............................................................. 288 
4. Water and sewage................................................................ 148 
5. VAFB - a l l  utilities............................................................ 170 

The i n c r e a s e  from t h e  1981  budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  t h e  impact of t h r e e  
s h i f t / s e v e n  days  p e r  week o p e r a t i o n s  t o  s u p p o r t  t h e  l aunches  o f  t h e  S h u t t l e  and h i g h e r  t h a n  o r i g i n a l l y  
planned u t i l i t y  rates. The 1982 i n c r e a s e  i s  due t o  i n c r e a s e d  u t i l i t y  and c o n t r a c t o r  rates.  

7,611 8,418 8,888 

Summary o f Fund Re q u i r  emen t s 

A. Automatic Data Processing. . . . .  ................... 4,573 4,466 5,056 5,106 

1. Equipment.. .................................. 1,088 878 1,250 1,367 
2. Operations................................... 3,485 3,588 3,806 3,739 

B. S c i e n t i f i c  and Technical  Information............. 2,165 2,560 2,755 3,121 

1. L i b r a r y  ...................................... 463 404 465 506 
2. Education and Information.................... 1,702 2,156 2,290 2,615 

661  - 60 7 - 5 85 - 649 C .  Shop Support  and Services........................ - 
T o t a l ,  Technical  Services...................... 7,387 7,611 8,418 8,888 
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Explana t ion  o f  Fund Requirements 

1981 1982 
Budget 1980 Budget Current  

Actual  E s t i m a t e  Es  t i m a  t e  E s t i m a t e  
(Thousands of D o l l a r s  ) 

A .  Automatic Data Processing................ ......... 4,573 4,466 5,056 5,106 

These funds  p rov ide  f o r  t h e  c o s t  o f  g e n e r a l  management ADP programs i n c l u d i n g  t h e  lease,  purchase  and 
maintenance of ADP equipment and programming and o p e r a t i o n s  services. 

1. ~uipment . . . . . . . . . . . . . . .  ...................... 1,088 878 1,250 1,367 

This fund ing  p rov ides  f o r  t h e  maintenance and lease of KSC's Honeywell 635 and s u p p o r t i n g  
equipment. The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate i s  due p r i m a r i l y  t o  t h e  
lease of  I B M  4341 p e r i p h e r a l s  t o  i n i t i a t e  upgrading t h e  Center ' s  i n s t i t u t i o n a l  computer s u p p o r t  t o  S h u t t l e  
o p e r a t i o n s .  The i n c r e a s e  i n  1982 r e f l e c t s  lease ra te  e s c a l a t i o n .  

2. Operations.................................... 3,485 3,588 3,806 3,739 

A s u p p o r t  c o n t r a c t o r  p r o v i d e s  programming and o p e r a t i o n s  services f o r  p a y r o l l ,  g e n e r a l  account ing ,  
supp ly  r e p o r t s ,  procurement,  c o n t r a c t  r e p o r t s ,  t e c h n i c a l  s u p p o r t  i n f o r m a t i o n  r e t r i e v a l ,  p r e v e n t i v e  
maintenance r e p o r t s  o f  v e h i c l e s  components and ground s u p p o r t  equipment,  c o n t r a c t  s u r v e i l l a n c e  r e p o r t s ,  
pe r sonne l  s t a t u s  r e p o r t s ,  s e c u r i t y  r e p o r t s ,  and r e s o u r c e s  and f i n a n c i a l  management r e p o r t s .  The i n c r e a s e  i n  
t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate r e f l e c t s  a n  a c c e l e r a t e d  e f f o r t  t o  complete t h e  new 
f i n a n c i a l  management sys tem i n v o l v i n g  17 a d d i t i o n a l  c o n t r a c t o r  workyears.  The 1982 d e c r e a s e  i s  due t o  wage 
i n c r e a s e s ,  o f f s e t  by a r e d u c t i o n  o f  t h i r t e e n  workyears as programming of  t h e  f i n a n c i a l  management sys tem 
n e a r s  complet ion.  

B. S c i e n t i f i c  and Technica l  Information.............. 2,165 2,560 2,755 3,121 

This  fund ing  p rov ides  f o r  o p e r a t i o n  o f  a t e c h n i c a l  l i b r a r y  a t  KSC and f o r  v a r i o u s  t e c h n i c a l  and 
a d m i n i s t r a t i v e  documentation services throughout  t h e  Cen te r ,  i n c l u d i n g  s u p p o r t  t o  P u b l i c  A f f a i r s '  
e d u c a t i o n a l  and in format ion  program. 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

1. Library...................................... . 463 4 04 465 50 6 

A s u p p o r t  c o n t r a c t o r  o p e r a t e s  t h e  KSC l i b r a r y  f a c i l i t i e s .  I n  a d d i t i o n  t o  t h e  u s u a l  l i b r a r y  
services, t h e  c o n t r a c t o r  also o p e r a t e s  a S h u t t l e / S p a c e l a b  documents r e p o s i t o r y  which c a t a l o g s ,  c l a s s i f i e s ,  
and i n d e x e s  documents f o r  s t o r a g e  and retr ieval  and p r o v i d e s  document r e f e r e n c e  and d i s t r i b u t i o n  s e r v i c e s .  
Cos t s  i n  t h i s  c a t e g o r y  a l s o  i n c l u d e  t h e  a c q u i s i t i o n  of t e c h n i c a l  r e p o r t s  and l i t e r a t u r e  i n  ha rd  copy and 
m i c r o f i c h e ;  s c i e n t i f i c ,  t e c h n i c a l ,  and management books and p e r i o d i c a l s ;  m i l i t a r y ,  f e d e r a l ,  and p r o f e s s i o n a l  
s o c i e t y  s p e c i f i c a t i o n s  and s t a n d a r d s ;  as w e l l  as s u p p l i e s  and equipment used by t h e  c o n t r a c t o r .  The 
i n c r e a s e  from t h e  1981 budge t  estimate t o  t h e  1981 c u r r e n t  estimate is  due t o  c o n t r a c t  rate  e s c a l a t i o n  and 
s u p p l i e s  c o s t i n g  more t h a n  o r i g i n a l l y  planned. I n  1982, t h e  i n c r e a s e  i s  due t o  c o n t r a c t  ra te  e s c a l a t i o n  and 
t h e  purchase  o f  s u p p l i e s  and equipment d e f e r r e d  i n  1981 due t o  budge ta ry  c o n s t r a i n t s .  

2. Education and information..................... 1,702 2,156 2,290 2,615 

The fund ing  i n  t h i s  c a t e g o r y  p r o v i d e s  f o r  a s u p p o r t  c o n t r a c t  which c o v e r s  t h e  p r e p a r a t i o n  of 
p u b l i c a t i o n s  p e r t a i n i n g  t o  t h e  r e c e i p t ,  checkout ,  and l aunch  of s p a c e  v e h i c l e s ,  Space S h u t t l e / S p a c e l a b  
a c t i v i t i e s ,  d e s i g n  e n g i n e e r i n g  f u n c t i o n s ,  and i n s t i t u t i o n a l  suppor t .  Sub jec t  matter c o v e r s  f a c i l i t y  
m o d i f i c a t i o n s ,  b o o s t e r  r e c o v e r y ,  e a r t h  r e s o u r c e s ,  f u t u r e  programs, l aunch  p r o c e s s i n g ,  v e h i c l e  tes ts ,  
checkout  o p e r a t i o n s ,  s a f e t y  p r o c e d u r e s ,  materials  a n a l y s i s ,  r a d i o l o g i c a l  c o n t r o l ,  and cont ingency p l a n s .  

P u b l i c  A f f a i r s  s u p p o r t  p r o v i d e s  f o r  t h e  g a t h e r i n g  and d i s s e m i n a t i o n  of i n f o r m a t i o n  about  t h e  
Agency's programs t o  t h e  mass communications media, t h e  g e n e r a l  p u b l i c ,  and t o  t h e  e d u c a t i o n a l  community a t  
t h e  e lementa ry  and secondary levels. It a l s o  i n c l u d e s  pho tograph ic  s u p p o r t  a t  Vandenberg Air Force Base, 
which i s  p r i m a r i l y  f o r  p u b l i c  a f f a i r s  a c t iv i t i e s .  

The i n c r e a s e  from t h e  1981 budge t  estimate t o  t h e  1981 c u r r e n t  esimate r e f l e c t s  h i g h e r  c o n t r a c t o r  
rate  e s c a l a t i o n  t h a n  planned. The i n c r e a s e  i n  1982 i s  c o n t r a c t o r  rate e s c a l a t i o n  and c o n t i n u i n g  s u p p o r t  t o  
l a u n c h e s  and i n i t i a l  l a n d i n g s  a t  KSC. 

RPM 2-20 



1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

....................... 66 1 607 5 85 649 - - - C.  Shop Support and Services . .  - 
These funds  p r o v i d e  f o r  a s u p p o r t  c o n t r a c t o r  t o  perform t e c h n i c a l  s u p p o r t  services, such  as  e x e r c i s i n g  

c o o r d i n a t i v e  c o n t r o l  s u p p o r t  a c t i v i t i e s  t o  a s s u r e  a c o n s t a n t  s t a t e  of  r e a d i n e s s  t o  s u p p o r t  t e s t l l a u n c h  
o p e r a t i o n s .  
c o o r d i n a t i o n  w i t h  t h e  KSC Emergency Preparedness  O f f i c e r  and t r a i n i n g  o f  a l l  KSC pe rsonne l  engaged i n  
hazardous  occupa t ions .  The i n c r e a s e  i n  1982 i s  due t o  c o n t r a c t o r  rate e s c a l a t i o n .  

It i n c l u d e s  d i s a s t e r  and h u r r i c a n e  p lann ing  performed on a Center-wide b a s i s  through 

20,767 15,900 18,440 

Summary of Fund Requirements 

A. A d m i n i s t r a t i v e  Communications...................... 2,750 2,617 1,768 2 ,014  

B. P r i n t i n g  and Reproduction.  ......................... 4,878 5,002 3,254 3 ,830  

C. Transportation... . . . . . . . .  .......................... 2,116 4,141 2,404 2 ,914  

D. I n s t a l l a t i o n  Common Services....................... 7,246 9,007 8 ,474  9,682 

T o t a l ,  Management and Operations................. 16,990  20,767 15 ,900  18 ,440  

Explana t ion  of Fund Requirements 

A. A d m i n i s t r a t i v e  Communications...................... 2,750 2,617 1,768 2,014 

These funds  p rov ide  f o r  t h e  c o s t s  o f  l o c a l  t e lephone  service, F e d e r a l  Telecommunications System (FTS) 
long  d i s t a n c e  t o l l s ,  and t e l e t y p e  services i n  s u p p o r t  o f  c i v i l  service and i n s t i t u t i o n a l  c o n t r a c t o r  
p e r s o n n e l  l o c a t e d  a t  KSC, CCAFS, and VAFB. The d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  
estimate r e f l e c t s  a rea l ignment  of fund ing  t o  c o n t r a c t s  t o  more a c c u r a t e l y  r e f l e c t  t h e  impact of STS 
o p e r a t i o n s .  The i n c r e a s e  i n  1982 i n  due t o  ra te  e s c a l a t i o n  a n t i c i p a t e d  i n  purchased services. 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands of D o l l a r s )  

1. -oca1 t e lephone  service........................................................... 1,316 

T h i s  c a t e g o r y  p r o v i d e s  l o c a l  t e l e p h o n e  service f o r  c i v i l  service and i n s t i t u t i o n a l  c o n t r a c t o r s  and 
i n c l u d e s  t h e  a d m i n i s t r a t i v e  t e lephone  swi tchboard ,  s i n g l e  l i n e  t e lephones  € o r  s p e c i a l  areas, t e l e p h o n e s  
a c o u s t i c a l l y  coupled f o r  d a t a  t r a n s m i s s i o n ,  and l o c a l  exchange l i n e s  f o r  a d j a c e n t  coun ty  l o c a t i o n s .  

2. Long d i s t a n c e  t e lephone  service................................................... 676 

NASA c o n t r a c t o r s  and o t h e r  i n s t i t u t i o n s  which conduct o f f i c i a l  b u s i n e s s  w i t h  KSC are widely  
d i s p e r s e d  throughout  t h e  United. States. KSC u t i l i z e s  FTS and o t h e r  l e a s e d  l i n e s  t o  minimize c o s t s .  S e r v i c e  
i s  provided t o  a u t h o r i z e d  u s e r s ,  i n c l u d i n g  i n s t i t u t i o n a l  o n- s i t e  c o n t r a c t o r s .  Paid long d i s t a n c e  and GSA 
l e a s e d  l i n e s  are i n  t h i s  ca tegory .  

3. Other communications.............................................................. 22 

These funds  p rov ide  s p e c i a l i z e d  services such  as t e l e t y p e  and w i r e  news services. In  a d d i t i o n ,  t h e  
lease and maintenance o f  v a r i o u s  small e l e c t r i c a l / e l e c t r o n i c  sys tems such  as  p r i n t e r s  which suppor t  major 
communications sys tems  are inc luded .  

B. P r i n t i n g  and Reproduction.......................... 4,878 5,002 3,254 3,830 

This  c a t e g o r y  i n c l u d e s  p r i n t i n g  and r e p r o d u c t i o n  services f o r  KSC's i n s t i t u t i o n a l  p o p u l a t i o n ,  c i v i l  
service and c o n t r a c t o r .  
service i s  provided through several smaller c o n t r a c t s .  The d e c r e a s e  from t h e  1981 budget  t o  t h e  1981 
c u r r e n t  estimate r e f l e c t s  a r e a l i g n m e n t ' o f  c o s t s  t o  c o n t r a c t s  t o  more a c c u r a t e l y  r e f l e c t  t h e  impact of 
S h u t t l e  o p e r a t i o n s .  The 1982 i n c r e a s e  i s  due t o  c o n t r a c t o r  rate  e s c a l a t i o n ,  e s c a l a t i o n  i n  t h e  c o s t  o f  
p r i n t i n g  s u p p l i e s ,  and c o n t i n u i n g  i n c r e a s e d  demand f o r  c o p i e r  service. 

A s u p p o r t  c o n t r a c t o r  p r o v i d e s  t h e  major  p a r t  o f  t h e  p r i n t i n g  e f f o r t ,  w h i l e  c o p i e r  

1. Techn ica l  and a d m i n i s t r a t i v e  printing. . . . . . .  ...................................... 3,095 

Technica l  p r i n t i n g  i n c l u d e s  p r i n t i n g  of a wide v a r i e t y  o f  t e c h n i c a l  materials  , microf i lming ,  
d u p l i c a t i n g ,  p h o t o s t a t i n g ,  b l u e  p r i n t i n g ,  and o t h e r  photographic  r e p r o d u c t i o n s .  Admin is t ra t ive  p r i n t i n g  
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i n c l u d e s  t h e  KSC house o rgan  and long  l e a d  t i m e  i t e m s  such  as  forms produc t ion .  Services are a l s o  performed 
by o t h e r  government a g e n c i e s ,  such  a s  P a t r i c k  Air Force Base, Vandenberg Air Force Base, and commercial 
p r i n t i n g  f i r m s  under c o n t r a c t  t o  t h e  Government P r i n t i n g  O f f i c e  (GPO). 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  Es t i m a  t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

2. Copier service.................................................................... 735 

T h i s  p r o v i d e s  f o r  o f f i c e  c o p i e r  service t o  t h e  i n s t i t u t i o n a l  p o p u l a t i o n ,  c i v i l  service and 
c o n t r a c t o r .  Copiers  are  l o c a t e d  i n  c e n t r a l  service c e n t e r s  and i n d i v i d u a l  o f f i c e s  where workload j u s t i f i e s  
ass ignment .  Th i s  arrangement h a s  proven t o  b e  a n  economical  way of  p r o v i d i n g  t h e  service. 

C.  Transportation..................................... 2,116 4,141 2,404 2,914 

The c o s t s  o f  a c e n t r a l i z e d  motor poo l ,  o p e r a t e d  by GSA, f o r  c i v i l  service p e r s o n n e l  are covered by t h i s  
c a t e g o r y .  Also inc luded  are t h e  movement of s u p p l i e s  and equipment by commercial carr ier ,  t h e  o p e r a t i o n  o f  
heavy moving equipment and a i r c r a f t ,  and r e l a t e d  s u p p l i e s  and materials .  The 1981 budget  estimate i s  h i g h  
because  i t  inc luded  t h e  c o s t  of R&D c o n t r a c t o r  u s e  o f  heavy moving equipment and l i g h t  t r u c k s .  S t a r t i n g  i n  
1980, t h e s e  c o s t s  were i n c o r p o r a t e d  i n t o  t h e  u s e r  c o n t r a c t s  t o  more a c c u r a t e l y  r e f l e c t  b e n e f i t i n g  pro- 
grams. The 1982 i n c r e a s e  i s  p r i m a r i l y  due t o  i n c r e a s e d  f u e l  c o s t s  i n  t h i s  f u e l  i n t e n s i v e  c a t e g o r y ,  a l o n g  
w i t h  c o n t r a c t o r  ra te  e s c a l a t i o n .  

1. Truck rental...................................................................... 133 

This  c a t e g o r y  p r o v i d e s  ca rgo  t y p e  v e h i c l e s  f o r  u s e  by c i v i l  service personne l .  

2. Common c a r r i e r  and r e l a t e d  services............................................... 2,188 

A s u p p o r t  c o n t r a c t o r  performs t r a n s p o r t a t i o n  management f u n c t i o n s ,  which i n c l u d e  c o o r d i n a t i o n ,  
check ,  i n s p e c t i o n ,  document c o n t r o l  of a l l  shipments ,  and d e l i v e r y  o f  in-bound shipments .  The b a l a n c e  o f  
t h i s  requirement  is  s u p p l i e s  used by t h e  s u p p o r t  c o n t r a c t o r ;  minor c o n t r a c t s  f o r  o f f - s i t e  packing and 
c r a t i n g  services;  maintenance and r e p a i r ,  l a n d i n g  f e e s ,  and s u p p l i e s  and equipment a s s o c i a t e d  w i t h  t h e  
a d m i n i s t r a t i v e  a i r c r a f t .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

3. Heavy equipment........................................ ............................ 593 

A s u p p o r t  c o n t r a c t o r  o p e r a t e s  KSC-owned heavy equipment such a s  t r a c t o r s ,  c r a n e s ,  t r a i l e r s ,  and 
t r u c k s .  Suppl ies  used by t h e  s u p p o r t  c o n t r a c t o r  are inc luded .  

D. I n s t a l l a t i o n  Common Services....................... 7,246 9,007 8,474 9,682 

These funds  p rov ide  f o r  l o g i s t i c s  services, m a i l  and d i s t r i b u t i o n  services, medical  services, Center  
management and s t a f f  a c t i v i t i e s ,  and a wide v a r i e t y  of minor c o n t r a c t s  f o r  specia l  and one- time services. 
The d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate r e s u l t s  from t h e  d e f e r r a l  of 
s u p p l i e s  and equipment purchases .  
of s u p p l i e s  and equipment d e f e r r e d  i n  1981. 

The 1982 i n c r e a s e  i s  due t o  c o n t r a c t o r  r a t e  e s c a l a t i o n  and t h e  purchase  

1. Center  management and s t a f f  functions............................................. 256 

This  c a t e g o r y  i n c l u d e s  t o r t  claims, n o t a r y  p u b l i c  f e e s ,  c o u r t  r e p o r t i n g  c o s t s ,  p a t e n t  c o u n s e l  
r e p r e s e n t a t i o n ,  and e q u a l  o p p o r t u n i t y  a c t i v i t i e s .  

2.  Medical  services.................................................................. 3,153 

Two major t y p e s  o f  medical  services are prov ided ,  o c c u p a t i o n a l  medicine  and environmental  h e a l t h .  
Occupa t iona l  medicine  i n c l u d e s  emergency and f i r s t  a i d  care f o r  t h e  KSC workforce ,  g u e s t s ,  and t o u r  
v i s i t o r s ;  h e a l t h  maintenance and c o u n s e l i n g  f o r  c i v i l  service employees; and a v a r i e t y  of p h y s i c a l  
examina t ions  and s p e c i a l  programs f o r  h e a l t h  maintenance,  a p p l i e d  r e s e a r c h ,  and j o b  c e r t i f i c a t i o n  f o r  c i v i l  
service and c o n t r a c t o r  pe rsonne l .  The c o n t r a c t o r  h a s  been charged w i t h  i n s u r i n g  Occupat ional  S a f e t y  and 
Hea l th  A d m i n i s t r a t i o n  s t a n d a r d s  compliance f o r  a l l  KSC e lements .  
s h i f t  b a s i s  t o  p rov ide  emergency and ambulance services and s p e c i a l  s t andby  service i n  s u p p o r t  of hazardous  
tests  and o p e r a t i o n s .  
c o n t r a c t  a t  VAFB, p r i m a r i l y  f o r  p h y s i c a l  examinat ions .  

The medical  program o p e r a t e s  on a t h r e e -  

This c a t e g o r y  a l s o  c o v e r s  s u p p l i e s  and equipment used by t h e  c o n t r a c t o r  and a minor 
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Environmental  h e a l t h  i n c l u d e s  i n d u s t r i a l  hygiene,  r a d i o l o g i c a l  h e a l t h ,  and environmental  
s a n i t a t i o n .  Th is  i n c l u d e s  water s u p p l y  and d i s t r i b u t i o n ,  sewage t r e a t m e n t  and d i s p o s a l ,  t r e a t m e n t  and 
d i s p o s a l  of i n d u s t r i a l  wastes, s o l i d  waste management and d i s p o s a l ,  s e l e c t i o n  and use  o f  p e s t i c i d e s ,  and t h e  
s u r v e i l l a n c e  o f  o p e r a t i o n s  producing a tmospher ic ,  water, o r  s o i l  p o l l u t i o n .  

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

3. I n s t a l l a t i o n  s u p p o r t  services... .................................................. 6,273 

a.  Supply services............................................................... 4,157 

This s u p p o r t  c o n t r a c t o r  e f f o r t  p r o v i d e s  a broad range  of l o g i s t i c s  services i n c l u d i n g  r e c e i p t ,  
s t o r a g e ,  and i s s u e  o f  s u p p l i e s  and equipment , a s  w e l l  a s  m a i n t a i n i n g  v a r i o u s  supp ly  management systems. 

b. Mail.......................................................................... 1 ,166 

Mail and d i s t r i b u t i o n  services,  provided by s u p p o r t  c o n t r a c t ,  i n c l u d e  d i s t r i b u t i o n  o f  i n t e r -  
o f f i c e  m a i l ,  c l a s s i f i e d  document c o n t r o l ,  and o p e r a t i o n  of t h e  KSC branch p o s t  o f f i c e .  Pos tage  c o s t s  are 
inc luded  i n  t h i s  c a t e g o r y .  

c .  O f f i c e  suppl ies . . . . .  .......................................................... 392 

As an  economy measure,  KSC p r o v i d e s  common s u p p o r t  t o  t h e  o n- s i t e  i n s t i t u t i o n a l  p o p u l a t i o n ,  
c i v i l  service and c o n t r a c t o r .  Th i s  c a t e g o r y  i n c l u d e s  a wide v a r i e t y  of  o f f i c e  s u p p l i e s  and materials. 

d. Admin is t ra t ive  equipment....... ............................................... 55 8 

This  c a t e g o r y  c o v e r s  lease, maintenance,  and purchase  o f  a d m i n i s t r a t i v e  equipment. R e n t a l s  are 
p r i m a r i l y  f o r  s p e c i a l  purpose  o f f i c e  equipment more economical t o  lease t h a n  purchase .  Maintenance i s  
provided f o r  a l l  Government-owned a d m i n i s t r a t i v e  equipment i n  a c t i v e  service. Purchases  a re  l a r g e l y  
rep lacements  of o f f i c e  machines such  a s  t y p e w r i t e r s  and c a l c u l a t o r s .  
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RESEABCE AND PROGRAX MANAGEMENT 

FISCAL YKAB 1982 ESTIMATES 

GEORGE C. MARSEALL SPACE FLIGHT CEATKR 

DESCRIPTION 

Opera t ions  a t  t h e  Marsha l l  Space F l i g h t  Center  (MSFC) are conducted a t  t h r e e  pr imary l o c a t i o n s :  

The p r i n c i p a l  MSFC s i t e  i s  n e a r  H u n t s v i l l e ,  Alabama, on Army p r o p e r t y  a t  t h e  Redstone Arsenal .  The Center  
occup ies  1,841 acres under a nonrevocable  u s e  permit  from t h e  Army. C e r t a i n  f a c i l i t i e s  such  as t h e  Redstone 
Arsena l  Air F i e l d  and some u t i l i t i e s  a r e  used j o i n t l y  by NASA and t h e  Army. The H u n t s v i l l e  l o c a t i o n  i s  con- 
n e c t e d  by deep water access t o  i t s  component Michoud Assembly F a c i l i t y  via  t h e  Tennessee,  Ohio, and 
M i s s i s s i p p i  Rivers. 

The Michoud Assembly F a c i l i t y ,  l o c a t e d  f i f t e e n  m i l e s  east  o f  New Or leans ,  Lou is iana ,  i s  where t h e  E x t e r n a l  
Tank f o r  t h e  Space S h u t t l e  i s  b e i n g  produced and where ac t iv i t i e s  f o r  o t h e r  Federa l  a g e n c i e s  are conduc- 
t e d .  The Michoud F a c i l i t y  o c c u p i e s  832 acres and p r o v i d e s  3,557,352 g r o s s  s q u a r e  f e e t  o f  space ,  i n c l u d i n g  
t h e  main assembly p l a n t  which h a s  an  area of  43 acres under one roof .  The f a c i l i t y  i s  l o c a t e d  on t h e  Gulf 
I n t r a c o a s t a l  Waterway and h a s  deep  water access v ia  t h e  M i s s i s s i p p i  River. 

The S l i d e l l  Computer Complex, l o c a t e d  a t  S l i d e l l ,  Lou is iana ,  twenty m i l e s  n o r t h e a s t  of t h e  Michoud 
Assembly F a c i l i t y ,  o c c u p i e s  f o u r t e e n  acres and p r o v i d e s  c e n t r a l i z e d  computer services f o r  MSFC, Michoud, t h e  
N a t i o n a l  Space Technology L a b o r a t o r i e s ,  o t h e r  NASA Cente r s ,  and a s s o c i a t e d  c o n t r a c t o r s ,  as w e l l  as o t h e r  
Government a g e n c i e s  as d e s i g n a t e d .  

A number o f  t h e  i n d i v i d u a l  f a c i l i t i e s  a t  MSFC and i t s  component i n s t a l l a t i o n s  a re  unique w i t h i n  NASA, t h e  
Nat ion,  and t h e  rest o f  t h e  f r e e  world.  The combined c a p a b i l i t y  o f  t h e  s c i e n c e  and e n g i n e e r i n g  l abora-  
t o r i e s ,  s p e c i a l  development f a c i l i t i e s ,  and test  f a c i l i t i e s ,  p r o v i d e  a unique N a t i o n a l  r e s o u r c e  f o r  t h e  
d e s i g n i n g ,  deve lop ing ,  and t e s t i n g  o f  complex space  systems. The t o t a l  c a p i t a l  investment  o f  t h e  Marsha l l  
Space F l i g h t  Center  and i t s  i n s t a l l a t i o n s  i n  Louis iana ,  i n c l u d i n g  f i x e d  assets i n  p r o g r e s s ,  and c o n t r a c t o r -  
h e l d  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s  w a s  $778,539,000 as of September 30, 1980. 
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CEHTEB ROLES AND MISSIONS 

The Marsha l l  Space F l i g h t  Center  serves as one of NASA’s primary C e n t e r s  f o r  t h e  d e s i g n  and development of 
s p a c e  t r a n s p o r t a t i o n  sys tems ,  o r b i t a l  sys tems ,  s c i e n t i f i c  and a p p l i c a t i o n s  pay loads ,  and o t h e r  sys tems f o r  
p r e s e n t  and f u t u r e  space  e x p l o r a t i o n .  
t h e  d e s i g n  and development of manned v e h i c l e  sys tems ;  Spacelab m i s s i o n  management and payload d e f i n i t i o n ;  
d e s i g n  and development o f  l a r g e ,  complex, and s p e c i a l i z e d  automated s p a c e c r a f t ;  and management of s p a c e  
p r o c e s s i n g  a c t i v i t i e s .  MSFC h a s  a pr imary r o l e  w i t h i n  NASA f o r  t h e  development and p r o c e s s i n g  of s c i e n c e  
and a p p l i c a t i o n s  exper iments  and t h e  conduct  o f  energy- re la ted  sys tem s t u d i e s .  In  a d d i t i o n ,  MSFC conduc t s  a 
v i g o r o u s  r e s e a r c h  and technology program and i s  involved i n  t h e  s t u d y  and d e f i n i t i o n  of f u t u r e  programs, 
i n c l u d i n g  s i g n i f i c a n t  r o l e s  c o n t r i b u t i n g  t o  t h e  development o f  l a r g e ,  complex space  s t r u c t u r e s ,  s p a c e  
p r o p u l s i o n  sys tems ,  materials e n g i n e e r i n g ,  materials p r o c e s s i n g  i n  s p a c e ,  power sys tems ,  guidance and 
c o n t r o l ,  fundamental  e l e c t r o n i c s ,  and payload systems a n a l y s i s  and i n t e g r a t i o n .  

MSFC h a s  a p r i n c i p a l  r o l e  w i t h i n  NASA f o r  r o c k e t  p r o p u l s i o n  systems;  

I n  a d d i t i o n  t o  on s i t e  ac t iv i t i e s  a t  H u n t s v i l l e ,  Alabama, MSFC manages t h e  Michoud Assembly F a c i l i t y  a t  
New Or leans  and t h e  Computer Complex a t  S l i d e l l ,  Louis iana.  Res iden t  o f f i c e s  are mainta ined a t  o t h e r  
Cen te r s  and i n  c o n j u n c t i o n  w i t h  major i n d u s t r i a l  s i tes  i n  v a r i o u s  l o c a t i o n s  throughout  t h e  Nat ion,  and i n  
Europe f o r  t h e  Spacelab program. The p r i n c i p a l  and s u p p o r t i n g  r o l e s  are: 

PRINCIPAL 

P r o p u l s i o n  Systems - d e s i g n ,  development and procurement of major  p ropu ls ion- or ien ted  systems and 
subsystems. Current  f o c u s  i s  on space  t r a n s p o r t a t i o n  sys tems ,  i n c l u d i n g  Space S h u t t l e  main e n g i n e ,  s o l i d  
r o c k e t  b o o s t e r ,  e x t e r n a l  t a n k ,  and i n e r t i a l  upper s t a g e  i n  c o o p e r a t i o n  w i t h  t h e  Air Force.  Advanced program 
e f f o r t  i n c l u d e s  t h e  s o l a r  e l ec t r i c  p r o p u l s i o n  sys tems ,  t h e  heavy l i f t  l aunch  v e h i c l e ,  and t h e  o r b i t a l  
t r a n s f e r  v e h i c l e .  

Manned Space Vehicle  Development - d e s i g n ,  development and procurement o f  manned v e h i c l e  sys tems.  

Spacelab - f o c u s  i s  on systems e n g i n e e r i n g  management, development i n t e r f a c e  w i t h  European Space Agency 
and procurement.  

Advanced S t u d i e s  - f o c u s  i s  on  o r b i t a l  sys tems and advanced t r a n s p o r t a t i o n  systems.  

Advanced Development - technology advances focused on t h e  advanced m i s s i o n s  i d e n t i f i e d  above.  
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Space T r a n s p o r t a t i o n  System (STS) S u s t a i n i n g  Engineer ing  - p r o v i d e  s u s t a i n i n g  e n g i n e e r i n g  f o r  STS 
hardwar e. 

Spacelab Miss ion Manapement and Payload D e f i n i t i o n  - management o f  Spacelab m i s s i o n s  1, 2, and 3,  and 
d e f i n i t i o n  and development o f  combinat ions  of pay loads ,  f a c i l i t i e s ,  exper iments  and i n s t r u m e n t s  f o r  m i s s i o n s  
as a s s i g n e d .  

S p e c i a l i z e d  AutDmated S p a c e c r a f t  - d e s i g n  and development o f  l a r g e ,  complex and /or  s p e c i a l i z e d  automated 
s p a c e c r a f t  as ass igned .  Current  f o c u s  i s  on s p a c e c r a f t  sys tems and exper iment  i n t e g r a t i o n  f o r  Space 
Telescope and s p a c e c r a f t  s t u d i e s  o f  t h e  Advanced X-Ray As t rophys ics  F a c i l i t y  and t h e  G r a v i t y  Probe B. 

Space Power Systems - f r e e- f l y i n g  as a t t a c h e d  t o  o t h e r  s p a c e c r a f t  o r  as docked t o  t h e  S h u t t l e  o r b i t e r ,  
p r o v i d i n g  power, communications, s t a b i l i z a t i o n ,  and s u p p o r t i n g  services. 

Space P r o c e s s i n g  - deve lop ing  space  p r o c e s s i n g  d i s c i p l i n e  b a s e ,  e n l i s t i n g  u s e r  i n t e r e s t  i n  p o t e n t i a l  
a p p l i c a t i o n s ,  and developing and managing s p a c e  p r o c e s s i n g  exper iments .  

SUPPORTING 

Space Vehic le  S t r u c t u r e s  and Materials - c o n t r i b u t i n g  t o  t h e  development of l a r g e ,  complex space  
s t r u c t u r e s  v e h i c l e  and materials technology base .  

Energy Technology - conduct ing energy- re la ted  sys tem s t u d i e s  f o r  re imbursab le  a c t i v i t y  w i t h  pr imary f o c u s  
on s o l a r  and f o s s i l  f u e l  energy a p p l i c a t i o n s  technology.  

S a t e l l i t e  Power System - conduct ing d e f i n i t i o n  s t u d y  a c t i v i t i e s .  

Space Propu ls ion  Technology - deve lop ing  and e v a l u a t i n g  a l t e r n a t e  p r o p u l s i o n  sys tems ,  t e c h n i q u e s ,  and 
p r o p e l l a n t s  f o r  advanced launch systems and s p a c e c r a f t .  
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SUMMARY OF RESOURCES REQUIRIMENTS 

Funding P lan  by Funct ion 

1980 
Actual  

I. Personne l  and Rela ted Costs...................... 124,572 

11. Travel........................................... 2,621 

111. F a c i l i t i e s  Services.............................. 12,716 

IV. Technica l  Services............................... 6,507 

V. Management and Operations........................ 9,477 

1981 Budget ~endment. . . . . . . . . . . . . . . . . . . . . . . . . .  --- 
T o t a l  Fund Requirements........................ 155,893 

1981 
Budget Current  

E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

127,967 132,366 

2,982 2,956 

12,881 14,634 

6,687 6,104 

9,860 9 , 059 

-2,073 --- 
158,304 165,119 

1982 
Budget 

E s t i m a t e  

133,256 

3,698 

16,273 

6,832 

11,091 

171,150 
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D i s t r i b u t i o n  o f  Permanent P o s i t i o n s  by Program 

1982 
Budget 

E s t i m a t e  

1981 
Budget Current  

E s t i m a t e  E s t i m a t e  
1980 

Actual  

Direct P o s i t i o n s  

Space  T r a n s p o r t a t i o n  Systems and Operations... . . . . . . .  1,849 1,878 1,809 1,838 

1,322 
516 

985 1,180 
893 62 9 

784 
1,065 

Space shuttle...................................... 
Space f l i g h t  operations............................ 

548 - 5 94 

594 

- 613 451 

451 613 

- Space Science........................................ 

P h y s i c s  and astronomy.............................. 548 

255 - 2 76 - 328 - 307 - Space and Terrestrial  Applications... . . . . . . . . . . . . . . . .  

244 
11 

317 265 
11 11 

2 96 
11 

Space applications................................. 
Technology utilization... . . . . . . . . . . . . . . . . . . . . . . . . . .  

290 - 2 84 - 310 - 2 78 - Aeronau t ics  and Space Technology..................... 

Aeronau t ica l  r e s e a r c h  and technology............... 
Space r e s e a r c h  and technology...................... 
Energy technology.................................. 

11 
142 
125 

7 11 
119 137 
184 136 

11 
135 
144 

2,967 2,982 2,982 S u b t o t a l ,  d i r e c t  positions... . . . . . . . . . . . . . . . . . . . .  2,977 

5 84 - 5 79 - 5 94 - 579 

3,561 

- Center  Management and Opera t ions  Support  Pos i t ions . . .  

3,561 3,561 T o t a l ,  permanent p o s i t i o n s  ....................... 
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PROGRAM DESCRIPTION 

Permanent Po s i t  i o n s  
( C i v i l  S e r v i c e )  

SPACE SHUTTLE....................................................................... 7 84 

The major MSFC S h u t t l e  e lement  ass ignments  c o n s i s t  o f :  (1) t h e  Space S h u t t l e  Main Engine (SSME); (2 )  t h e  
So l id  Rocket Booster (SRB); ( 3 )  t h e  E x t e r n a l  Tank (ET); (4)  p lann ing ,  p r e p a r a t i o n  and conduct of major 
S h u t t l e  sys tems tes ts ;  and (5)  S h u t t l e  sys tem level a n a l y s i s ,  t e s t  and i n t e g r a t i o n  t a s k s  such  as:  a s c e n t  
c o n t r o l  and s t a b i l i t y  a n a l y s i s ;  f l i g h t  p r e d i c t i o n s ;  s t r u c t u r a l  dynamic a n a l y s i s  and modeling; sys tems s a f e t y  
and r i s k  a n a l y s i s ;  and t e s t ,  checkout  and l aunch  c r i t e r i a  requ i rements .  

The f i r s t  and second manned o r b i t a l  f l i g h t s  are scheduled i n  1981 w i t h  two a d d i t i o n a l  OFT f l i g h t s  
schedu led  d u r i n g  FY 1982. S i g n i f i c a n t  e f f o r t  w i l l  b e  r e q u i r e d  t o  p r o v i d e  f l i g h t  hardware and t o  e v a l u a t e  
hardware and system performance f o r  t h e s e  e a r l y  f l i g h t s  i n  p r e p a r a t i o n  f o r  t h e  f i r s t  o p e r a t i o n s  f l i g h t  (STS- 
5)  i n  l a t e  FY 1982. 

Some c u r r e n t  tes t  a c t i v i t i e s  t h a t  w i l l  c o n t i n u e  i n  1982 are: ( 1 )  main eng ine  sys tem level t e s t i n g  a t  t h e  
N a t i o n a l  Space Technology L a b o r a t o r i e s  (NSTL) and a t  t h e  Santa Susana F a c i l i t y  t o  p rov ide  F u l l  Power Level 
(FPL) c e r t i f i c a t i o n  i n  1982 t o  demons t ra te  t h e  e n g i n e  f l i g h t  l i f e ;  (2) t h e  SSME C o n t r o l  S imula t ion  
Laboratory i n  t h e  Systems Dynamic Laboratory w i l l  c o n t i n u e  i n  o p e r a t i o n  t o  a s s i s t  i n - f l i g h t  p lann ing  t o  
i n v e s t i g a t e  sys tem f a i l u r e  modes and anomal ies  which may occur  d u r i n g  OFT; and ( 3 )  t h e  Main P r o p u l s i o n  T e s t  
(MPT) Program a t  NSTL w i l l  c o n t i n u e  i n t o  t h e  t h i r d  q u a r t e r  of FY 1982 w i t h  t h e  S h u t t l e  Main Propu ls ion  
System tests a t  109% Rated Power Levels (RPL) and t o  p r o v i d e  through t h e  tes t  f a c i l i t y / c a p a b i l i t y  backup 
s u p p o r t  t o  r e s o l v e  any problems which may occur  d u r i n g  OFT. SRB re fu rb i shment  d e s i g n  and p rocedures  w i l l  b e  
v e r i f i e d  d u r i n g  OFT t o  a s s u r e  meet ing t h e  d e s i g n  r e u s e  g o a l s .  The e x t e r n a l  t ank  weight  r e d u c t i o n  ac t iv i t i e s  
w i l l  c o n t i n u e  through 1982. Refinements i n  d e s i g n  w i l l  b e  pursued t o  reduce  c o s t  pe r  f l i g h t ,  reduce weigh t ,  
improve p r o d u c i b i l i t y ,  and improve o v e r a l l  S h u t t l e  system performance. Continuing e f f o r t s  i n  c o n f i g u r a t i o n  
management, i n t e r f a c e  c o n t r o l ,  documentat ion,  l o g i s t i c s ,  and ground o p e r a t i o n s  w i l l  r e q u i r e  s i g n i f i c a n t  
e f f o r t  i n  1982. Support  w i l l  b e  provided t o  t h e  Air Force  f o r  a c t i v a t i o n  o f  t h e  Ves te rn  T e s t  Range. 

The Space F l i g h t  Opera t ions  program i n c l u d e s  Space T r a n s p o r t a t i o n  System Opera t ions ,  Spacelab,  Space 
T r a n s p o r t a t i o n  System Operat ion C a p a b i l i t y  Development, Test and Miss ion Support ,  and Advanced Programs. 
The STS Opera t ions  C a p a b i l i t y  Development a c t i v i t y  i n c l u d e s  two major  areas o f  e f f o r t :  STS Upper S t a g e s  and 
Performance Augmentation. 
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STS Opera t ions  

The S h u t t l e  Opera t ions  phase  i s  t h e  major  e lement  o f  Space F l i g h t  Opera t ions  and starts w i t h  f l i g h t  f i v e  
(STS-5) scheduled f o r  l aunch  i n  l a t e  FY 1982. During 1982, t h e  ac t iv i t i e s  w i l l  i n c l u d e  t h e  p roduc t ion  and 
a c q u i s i t i o n  o f  hardware f o r  o p e r a t i o n a l  f l i g h t s .  Typ ica l  f u n c t i o n s  w i l l  b e  p r o d u c t i o n  e n g i n e e r i n g ,  
manufactur ing,  s u s t a i n i n g  e n g i n e e r i n g ,  anomaly r e s o l u t i o n ,  l o g i s t i c s  and c o n t r a c t  moni tor ing.  A d d i t i o n a l  
e f f o r t  w i l l  b e  r e q u i r e d  t o  i n c r e a s e  manufac tu r ing / too l ing  c a p a c i t y  t o  p r o v i d e  p r o d u c t i o n  ra te  c a p a b i l i t y  t o  
s u p p o r t  t h e  c u r r e n t  S h u t t l e  Mission Model. Also inc luded  i n  t h e  Space T r a n s p o r t a t i o n  System Opera t ions  
a c t i v i t y  i s  t h e  I n e r t i a l  Upper S t a g e  f l i g h t  hardware p roduc t ion  f o r  STS o p e r a t i o n a l  f l i g h t s  commencing i n  
1982. 

Spacelab 

FY 1982 ac t iv i t i e s  i n c l u d e  c o n t i n u a t i o n  o f  program management; f i n a l  d e l i v e r i e s  o f  ESA provided hardware 
and s o f t w a r e ;  i n i t i a l  d e l i v e r i e s  o f  follow-on produc t ion  hardware procured from t h e  European consor t ium;  
i n t e g r a t i o n  o f  ESA and NASA provided hardware and s o f t w a r e ;  and o p e r a t i o n a l  f low p r o c e s s i n g  p lann ing  i n  
p r e p a r a t i o n  f o r  t h e  f o u r t h  OFT f l i g h t  (OSS-1) i n  FY 1982, and t h e  f i r s t  Spacelab f l i g h t  i n  FY 1983. 
Manufactur ing and t e s t i n g  of t h e  Spacelab T r a n s f e r  Tunnel w i l l  a l s o  c o n t i n u e  through FY 1982, w i t h  d e l i v e r y  
i n  FY 1983. 
i n  FY 1983. 

The d e l i v e r y  o f  U.S. s o u r c e  s p a r e s  and Delta European s p a r e s  are a l s o  scheduled t o  b e  completed 

Chemical Upper .Stapes 

Completion o f  t h e  p r o d u c t i o n  and d e l i v e r y  o f  t h e  f i rs t  t h r e e  NASA two- stage IUS Vehic les  w i l l  occur  i n  FY 
1982. The f i r s t  NASA two- stage l aunch  (TDRS-A miss ion)  i s  scheduled f o r  l a t e  FY 1982. F a b r i c a t i o n  of t h e  
L i n e  Replacement U n i t s  (LRU) f o r  t h e  remaining IUS p r o d u c t i o n  v e h i c l e s  w i l l  c o n t i n u e  i n  FY 1982. 

The NASA-unique ( t h r e e  s t a g e )  I n e r t i a l  Upper Stage f o r  p l a n e t a r y  programs i s  c u r r e n t l y  under review. 
A l t e r n a t i v e  concep t s  are b e i n g  cons idered  w i t h  a d e c i s i o n  expected i n  e a r l y  CY 1981. 

Performance Augmentation 

FY 1981 a c t i v i t i e s  w i l l  i n v e s t i g a t e  and compare two a l t e r n a t i v e  approaches  t o  supplementing t h e  S h u t t l e  
payload c a p a b i l i t y .  The Liquid  Boost Module (LBM), d e r i v e d  from t h e  Air Force T i t a n  l aunch  v e h i c l e ,  w i l l  
c o n t i n u e  t o  b e  s t u d i e d  i n  a l i m i t e d  f a s h i o n ,  w i t h  e f f o r t  c o n c e n t r a t e d  on s t r u c t u r a l  l o a d s  impac t s  and 
systems a v i o n i c s  d e f i n i t i o n .  I n  a d d i t i o n ,  a f i l a m e n t  wound composi te  case v e r s i o n  o f  t h e  S o l i d  Rocket 
Booster  w i l l  b e  i n v e s t i g a t e d ,  p r i m a r i l y  from t h e  s t a n d p o i n t  o f  manufactur ing f e a s i b i l i t y  and S h u t t l e  sys tems 
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i m p l i c a t i o n s .  
Range, scheduled f o r  1986. A n  a l t e r n a t i v e  approach t o  t h e  LBMmay b e  t h e  upgrading of t h e  SSME t o  115% 
t h r u s t  level. 

Both approaches  w i l l  p r o v i d e  t h e  r e q u i r e d  Mission-4 l i f t  c a p a b i l i t y  from t h e  Western Test 

A concept  d e c i s i o n  i s  expec ted  t o  b e  made i n  t h e  FY 1981/1982 t i m e  frame. 

S o l a r  Electr ic  Propu ls ion  System (SEPS) 

The S o l a r  Electr ic  P r o p u l s i o n  System (SEPS) w i l l  c o n t i n u e  t h e  i n i t i a l  phase o f  hardware development i n  FY 
1982. Emphasis w i l l  b e  p laced  on t h e  d e s i g n  and procurement of long  l e a d  t i m e  components f o r  development 
hardware ,  p r i m a r i l y  i n  t h e  t h r u s t e r ,  power p r o c e s s o r  u n i t ,  and s o l a r  a r r a y  areas. F a b r i c a t i o n  and t e s t i n g  
of some development hardware w i l l  beg in .  

Advanced Programs 

The Advanced Programs e f f o r t  a t  MSFC i n c l u d e s  t h e  d e f i n i t i o n  and implementat ion o f  in- house and c o n t r a c t e d  
system s t u d i e s  t o  e s t a b l i s h  t h e  fundamental  p lann ing  and decis ionmaking d a t a  needed p r i o r  t o  p ropos ing  
f u t u r e  s p a c e  programs. Major FY 1982 advanced s t u d i e s  a c t i v i t i e s  i n c l u d e :  25kW Power System, Te ther  
Sa te l l i te ,  f a b r i c a t i o n  o f  s t r u c t u r a l  e lements  i n  s p a c e ;  s t u d i e s  o f  improved p r o p u l s i o n  systems c a p a b l e  o f  
u s i n g  d i f f e r e n t  p r o p e l l a n t s  i n  t h e  same system; c o n t i n u e  concept  s t u d i e s  of g e o s t a t i o n a r y  p l a t f o r m s  and 
materials exper imenta t ion  c a r r i e r s / m o d u l e s ;  and s t u d i e s  o f  advanced manipu la to r  sys tems ,  remote c o n t r o l s ,  
v i s u a l  a i d s  and sensory  systems t o  augment t h e  a b i l i t y  o f  humans t o  f u n c t i o n  e f f i c i e n t l y  i n  space.  

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

The Cente r  p r o v i d e s  l e a d e r s h i p  i n  t h e  Agency’s Space Sc ience  program f o r  t h e  Space Te lescope ;  Spacelab 
Payload Miss ion Management f o r  Spacelabs  1, 2 and 3; Spacelab exper iment  development;  t h e  Chemical Release 
Module development,  which w i l l  b e  flown on t h e  S h u t t l e / S p a c e l a b ;  and p r o v i d e s  s u p p o r t i n g  r e s e a r c h  and 
t echnology  s u p p o r t  t o  i d e n t i f y  t h e  new t e c h n o l o g i e s  r e q u i r e d  f o r  f u t u r e  miss ions .  
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Space Telescope 

Marsha l l  i s  t h e  l e a d  Center  f o r  t h e  management o f  t h e  Space Telescope p r o j e c t  and h a s  o v e r a l l  
implementat ion r e s p o n s i b i l i t y .  The Center  i s  r e s p o n s i b l e  f o r  d i r e c t i n g  a l l  NASA and c o n t r a c t o r s '  e f f o r t s ,  
f o r  e s t a b l i s h i n g  and m a i n t a i n i n g  e f f e c t i v e  p r o j e c t  management ac t iv i t i e s ,  and f o r  p r e p a r i n g  and m a i n t a i n i n g  
t h e  d e t a i l e d  t e c h n i c a l  s p e c i f i c a t i o n s  which w i l l  d e f i n e  t h e  requ i rements  f o r  a l l  e lements  of t h e  p r o j e c t .  
T h i s  i n c l u d e s  t e c h n i c a l  assessment  and e v a l u a t i o n  o f  c o n t r a c t e d  ac t iv i t ies  f o r  sys tem e n g i n e e r i n g ,  d e s i g n  
and development,  and assembly and v e r i f i c a t i o n .  I n  FY 1982, f a b r i c a t i o n  and assembly w i l l  c o n t i n u e  on t h e  
S c i e n t i f i c  Ins t ruments  and O p t i c a l  Telescope Assembly. 'Ihe C r i t i c a l  Design Review (CDR), t o  a s s u r e  t h a t  t h e  
d e t a i l  d e s i g n  i s  i n  accordance w i t h  t h e  s p e c i f i c a t i o n s ,  w i l l  b e  completed on t h e  Support Systems Module, and 
e x t e n s i v e  f a b r i c a t i o n  ac t iv i t i e s  w i l l  b e  i n i t i a t e d .  

Spacelab Payload Mission Management 

Marsha l l  i s  t h e  l e a d  c e n t e r  f o r  t h e  management and implementat ion o f  Spacelab Miss ions  1, 2, 3, OAST-1 
OSTA-2 and Materials Process ing  i n  Space (MPS-1) miss ions .  The Center i s  a l s o  r e s p o n s i b l e  f o r  in- house 
development o f  s e l e c t e d  exper iments  t o  b e  flown on  t h e s e  miss ions .  T h i s  r e s p o n s i b i l i t y  b e g i n s  w i t h  t h e  
d e f i n i t i o n  and recommendation o f  t h e  payload complement and ends  w i t h  t h e  d i s s e m i n a t i o n  of f l i g h t / m i s s i o n -  
r e l a t e d  d a t a  and materials r e q u i r e d  f o r  exper iment  a n a l y s i s  and p rocess ing .  During FY 1982, MSFC w i l l  
c o n t i n u e  t o  manage development of t h e  miss ion  exper iment  complements and s u p p o r t i n g  hardware/sof tware .  
Spacelab m i s s i o n s  1 and 2 are  scheduled t o  b e  launched i n  FY 1983 and e a r l y  FY 1984, r e s p e c t i v e l y .  During 
FY 1982, i n t e r f a c e s  w i l l  c o n t i n u e  t o  b e  mainta ined w i t h  t h e  NASA d i s c i p l i n e  program o f f i c e s ,  t h e  p r i n c i p a l  
i n v e s t i g a t o r s ,  and a p p r o p r i a t e  e n g i n e e r i n g  groups  t o  a s s u r e  t h a t  t h e  s c i e n t i f i c  o b j e c t i v e s  o f  t h e  m i s s i o n s  
are achieved.  MSFC w i l l  c o n t i n u e  t o  p a r t i c i p a t e  i n  and manage t h e  a n a l y s i s  of t h e  requ i rements ,  o b j e c t i v e s ,  
c h a r a c t e r i s t i c s ,  and payload components t o  i n s u r e  p h y s i c a l ,  f u n c t i o n a l ,  and o p e r a t i o n a l  c o m p a t i b i l i t y  f o r  
a l l  levels of  i n t e g r a t i o n .  

Chemical Release Module F a c i l i t y  

The Chemical Release Module is a n  e f f i c i e n t  r e u s a b l e  Spacelab f a c i l i t y ,  which w i l l  b e  used t o  conduct 
i n v e s t i g a t i o n s  i n  a tmospher ic  and s p a c e  phys ics .  During FY 1982, t h e  development a c t i v i t y  w i l l  b e  completed 
and q u a l i f i c a t i o n  t e s t i n g  w i l l  b e  i n i t i a t e d .  

Support ing Research and Technology 

The s u p p o r t i n g  r e s e a r c h  and technology a c t i v i t i e s  a t  MSFC are o r i e n t e d  toward development o f  new 
t e c h n o l o g i e s  r e q u i r e d  f o r  f u t u r e  s c i e n c e  miss ions .  The p r i n c i p a l  s c i e n c e  areas are t h e  As t rophys ics  and 
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S o l a r  Phys ics .  I n  1982, d e f i n i t i o n  s t u d i e s  o f  t h e  G r a v i t y  Probe-B (GP-B) and an  Advanced X-Ray A s t r o p h y s i c s  
F a c i l i t y  w i l l  b e  con t inued .  

Permanent Po s i  t i o n s  
( C i v i l  S e r v i c e )  

The MSFC ac t iv i t i e s  f o r  t h i s  program are c o n c e n t r a t e d  i n  two major  s p a c e  a p p l i c a t i o n s  ass ignments :  
Materials Process ing  i n  Space and Atmospheric Support ing Research. 

Materials Process ing  i n  Space 

The Materials Process ing  i n  Space program emphasizes t h e  fundamental  s c i e n c e  and technology o f  p r o c e s s i n g  
materials under c o n d i t i o n s  t h a t  a l l o w  d e t a i l e d  examinat ion of t h e  c o n s t r a i n t s  imposed by g r a v i t a t i o n a l  
f o r c e s .  These s t u d i e s  a re  d i r e c t e d  towards s e l e c t e d  materials and p r o c e s s e s  which w i l l  b e s t  i d e n t i f y  t h e  
l i m i t a t i o n s  due t o  g r a v i t y  as w e l l  a s  demons t ra te  t h e  enhanced c o n t r o l  t h a t  may b e  p o s s i b l e  by t h e  
w e i g h t l e s s  environment o f  space .  I n  FY 1982, t h e  Materials P r o c e s s i n g  i n  Space program a t  t h e  Marsha l l  
Space F l i g h t  Center  w i l l  r e f l e c t  a g r a d u a l  b u i l d u p  o f  r e s e a r c h  and development ac t iv i t i e s  i n  such areas 
as: (1) c r y s t a l  growth and s o l i d i f i c a t i o n ,  ( 2 )  c o n t a i n e r l e s s  p r o c e s s i n g ,  ( 3 )  f l u i d  and chemical  p r o c e s s i n g ,  
( 4 )  vacuum r e s e a r c h ,  and (5)  commerc ia l i za t ion  s t u d i e s .  Expansion of t h e  program t o  i n c l u d e  a wider b a s e  o f  
i n v e s t i g a t i o n s  u s i n g  o t h e r  e x i s t i n g  o r  new hardware i s  b e i n g  planned f o r  t h e  l a t t e r  p a r t  o f  t h e  f ive- year  
p e r i o d ,  1982-1986, based on t h e  outcome of p r i o r  r e s e a r c h  ac t iv i t ies .  The a c t i v i t i e s  i n c l u d e  ground-based 
SRT, e n g i n e e r i n g  and s c i e n t i f i c  a n a l y s e s ,  advanced s t u d i e s ,  and t e c h n i c a l  management o f  d e f i n i t i o n ,  d e s i g n ,  
development,  and o p e r a t i o n  o f  material p r o c e s s i n g  exper iments ,  a p p a r a t u s ,  and payloads .  

Atmospheric Support ing Re s e a r c h  

T h e o r e t i c a l  and exper imenta l  r e s e a r c h  w i l l  b e  done i n  t h e  area of  severe s torms and l o c a l  weather .  
E f f o r t s  w i l l  b e  c o n c e n t r a t e d  on t h e  a n a l y s i s  of a p p l i c a t i o n s  programs i n c l u d i n g  weather and climate and 
communications. 

11 

The Technology U t i l i z a t i o n  program t r a n s f e r s  new knowledge and i n n o v a t i v e  technology r e s u l t i n g  from NASA's 
R&D programs f o r  a p p l i c a t i o n  i n  i n d u s t r y ,  medic ine ,  and p u b l i c  s e c t o r s  areas. 
e n g i n e e r i n g  and s c i e n c e  p e r s o n n e l  p r o v i d e  t h e  pr imary s o u r c e  o f  t e c h n i c a l  s k i l l s  n e c e s s a r y  t o  accomplish  t h e  
technology t r a n s f e r  t o  t h e  p u b l i c  s e c t o r s .  

MSFC c i v i l  service 
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Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

The Aeronau t i ca l  Research and Technology e f f o r t  i s  concerned w i t h  a i r c r a f t  o p e r a t i o n a l  s a f e t y .  The major  
a c t i v i t e s  i n  FY 1982 w i l l  b e  t o  c o n t i n u e  s t u d i e s  of t u r b u l e n c e  over  t h e  s u r f a c e  of an a i r c r a f t  wing, perform 
g u s t  c o r r e l a t i o n s ,  i n v e s t i g a t e  t h e  d i s s i p a t i o n  o f  fog ,  and c o n t i n u e  development o f  a Clear Air  Turbulence 
(CAT) d e t e c t i o n  system. Atmospheric f low systems w i l l  b e  measured remote ly  by us ing  i n f r a r e d  lasers, and 
s t u d i e s  are c u r r e n t l y  underway t o  de te rmine  t h e  f e a s i b i l i t y  of  performing t r o p o s p h e r i c  wind measurements on  
a g l o b a l  b a s i s  from a s a t e l l i t e  p la t fo rm.  

The major Space Research and Technology d i s c i p l i n e  e f f o r t s  a t  MSFC are i n  materials, s t r u c t u r e s ,  dynamics, 
h i g h  d e n s i t y  c i r c u i t  technology,  guidance  and c o n t r o l ,  d a t a  p rocess ing  technology,  l a r g e  s o l a r  a r r a y  
technology,  e l e c t r o n i c  sys tems technology,  and c ryophys ics  and p ropu l s ion .  I n  FY 1982, t h e s e  e f f o r t s  w i l l  
f o c u s  on developing technology f o r  h i g h  performance p ropu l s ion  and power systems as  w e l l  as advanced d a t a  
p r o c e s s i n g  and l a r g e  space  systems f o r  t h e  f u t u r e .  

Also i nc luded  i n  t h i s  area i s  t h e  Shu t t l e /Space lab  Payloads e f f o r t  concerned p r i m a r i l y  w i t h  t h e  Induced 
Environmental Contamination Monitor (IECM), t h e  So la r  E l e c t r i c  P ropu l s ion  (SEP) So la r  Array,  and 
T r i b o l o g i c a l  Experiments. All of t h e s e  areas w i l l  have c o n t i n u i n g  emphasis throughout FY 1982. 

Marsha l l  Space F l i g h t  Center  i s  r e s p o n s i b l e  i n  FY 1982 f o r  c o n t i n u i n g  suppor t  t o  t h r e e  major areas of t h e  
o v e r a l l  program f o r  So la r  Heating and Cooling: (1) t h e  "Development i n  Support of Demonstrat ion Program"; 
( 2 )  t h e  " I n t e r n a t i o n a l  Program"; and ( 3 )  t h e  "Demonstration o f  S o l a r  Heat ing  and Cooling i n  Federa l  Bui ld ing 
Program." The purpose  of  t h e  Development i n  Support of Demonstrat ion Program i s  t o  use p r e s e n t  technology 
and technology emerging from t h e  n a t i o n a l  r e s e a r c h  and technology program t o  b r i n g  s o l a r  h e a t i n g  and c o o l i n g  
sys tems and subsystems t o  t h e  p o i n t  where they  w i l l  b e  t e s t e d  and ready f o r  use  i n  r e s i d e n t i a l  and com- 
merical a p p l i c a t i o n s .  The i n t e r n a t i o n a l  program i n v o l v e s  p lann ing  and o v e r a l l  systems i n t e g r a t i o n  of  
s e l e c t e d  s o l a r  energy p r o j e c t s  l o c a t e d  o u t s i d e  t h e  United States. The Federa l  Bu i ld ing  Program i s  des igned  
t o  s t i m u l a t e  growth and improve t h e  e f f i c i e n c y  o f  t h e  s o l a r  i n d u s t r y  by demons t ra t ing  F e d e r a l  Government 
conf idence  i n  and suppor t  of  t h e  i n d u s t r y .  Other ac t iv i t i e s  inc lude :  (1) systems eng inee r ing  suppor t  t o  
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TVA's Coal G a s i f i c a t i o n  Program; ( 2 )  p a r t i c i p a t i o n  w i t h  t h e  Department o f  Energy i n  ocean the rmal  energy 
convers ion  p r o j e c t s ;  and ( 3 )  energy d e f i n i t i o n  s t u d i e s  i n  sa te l l i t e  power sys tem and n u c l e a r  waste 
management. 

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

579 

Center  Management and Opera t ions  Support  i s  d e f i n e d  as i n d i r e c t  s u p p o r t  b e i n g  provided t o  a l l  MSFC 
o r g a n i z a t i o n s  and programs. Th is  a c t i v i t y  i n c l u d e s  t h e  fo l lowing :  

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r ,  and immediate s t a f f ,  e.g., Legal ,  P a t e n t  
Counsel ,  Equal Oppor tun i ty ,  P u b l i c  A f f a i r s ,  and S a f e t y .  

Management Support  - I n c l u d e s  a wide r a n g e  o f  a c t i v i t y  c a t e g o r i z e d  as  management suppor t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget  a n a l y s i s ,  
program c o n t r o l ,  c o n t r a c t i n g  and procurement ,  p e r s o n n e l  management, p r o p e r t y  management, r e s o u r c e  c o n t r o l  
and management i n f o r m a t i o n  systems and a n a l y s i s .  

O p e r a t i o n s  Support  - This i s  a broad  spectrum of  a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  
f a c i l i t i e s ,  b u i l d i n g s ,  and equipment and p rov ide  t h e  normal housekeeping services and l o g i s t i c s  suppor t  f o r  
t h e  p e r s o n n e l  who manage and conduct t h e  a f f a i r s  o f  t h e  Center .  S p e c i f i c  ac t iv i t i e s  are: 

Maintenance and o p e r a t i o n  o f  a d m i n i s t r a t i v e  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer s u p p o r t  
Center-wide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  services 
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s  
Medical care of  employees 
Photographic  and g r a p h i c  s u p p o r t  
Energy management 
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RESOURCE REQUIREMENTS BY FUNCTION 

FY 1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

10 PERSONNEL AND RKLATED C O S T S o o o o o o o o o o o o o o o o o o o o o o o o  124,572 127,967 132,366 133,256 

Summary of Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a. Permanent positions........................ 
b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s . . .  
c. Reimbursable details....................... 
d. O v e r t i m e  and o t h e r  compensation............ 

11 6,304 
1,987 

116,899 
2,004 

109,972 
1,481 

1 2  
1,051 

112,755 
1 , 407 

33 
1,136 1,116 1,117 

119,407 120,020 S u b t o t a l ,  Compensation................... .. 112,516 115,331 

11,278 11,900 12,057 

131,464 

12,222 

132,242 

2. Benefits....................................... 

S u b t o t a l ,  Compensation and Benefits.. . . . . . .  123,794 127,231 

B. Support ing Costs 

1. T r a n s f e r  o f  personnel.......................... 
2. Personne l  training............................. 

488 
526 

424 
478 

345 
433 

246 
4 90 

S u b t o t a l ,  Support ing Costs................. 902 

132,366 

1,014 778 736 

T o t a l ,  Personnel  and Re la ted  Costs............. 
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Explana t ion  o f  Fund Requirements 

FY 1981 1982 
1980 Budget Cur ren t  Budget 

( Thousands o f  D o l l a r  s ) 
E s t i m a t e  E s t i m a t e  Actual  E s t i m a t e  

A. Compensation and Benefits.......................... 123,794 127,231 131,464 132,242 

1. Compensation................................... 112,516 115,331 119,407 120,020 

a. Permanent Positions........................ 109,972 112,755 116,304 116,899 

The 1982 estimate w i l l  s u p p o r t  3,561 permanent p o s i t i o n s .  The i n c r e a s e  from t h e  1981 budget  
estimate t o  t h e  1981 c u r r e n t  estimate i s  due p r i m a r i l y  t o  t h e  October 1980 pay i n c r e a s e .  

Basis of  Cost f o r  Permanent P o s i t i o n s  

I n  1982, t h e  c o s t  o f  permanent p o s i t i o n s  w i l l  b e  $116,899,000, a n  i n c r e a s e  o f  $595,000 from 1981. Th is  
i n c r e a s e  r e s u l t s  from t h e  f o l l o w i n g :  

Cost o f  permanent p o s i t i o n s  i n  1981....................................................... 116,304 

Cost i n c r e a s e s  i n  1982.................................................................... +1 , 541 
Within  g r a d e  and c a r e e r  advances:  

F u l l  yea r  e f f e c t  o f  1981 actions........................................... +804 
P a r t i a l  y e a r  e f f e c t  o f  1982 actions........................................ +633 

F u l l  y e a r  e f f e c t  o f  1981 pay increase........................................ + lo4 

Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  
Cost  d e c r e a s e s  i n  1982......................................................... 

F u l l  y e a r  e f f e c t  o f  1981 actions........................................... -605 
P a r t i a l  y e a r  e f f e c t  of 1982 actions........................................ -341 

-94 6 

116,899 Cost  o f  permanent p o s i t i o n s  i n  1982............................................ 
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I981 1982 
1980 Budget Current  Budget 

(Thousands o f  D o l l a r s )  
E s t i m a t e  Actual  E s t i m a t e  E s t i m a t e  

b. Other t h a n  f u l l- t i m e  permanent p o s t i o n s  

1. cost.................................. 1,481 1,407 1,987 2,004 
2. Workyears............................. 157 165 192 194 

The 1982 estimate i n c l u d e s  194 workyears  which w i l l  b e  used t o  s u p p o r t  t h e  fo l lowing  programs: 

D i s t r i b u t i o n  of Other t h a n  Full-Time Permanent Workyears 

WorkYear s Program 

C o l l e g e  c o o p e r a t i v e  t r a i n i n g .  77 
Summer enployment........... 21 

Other temporary employment.. ....................................................... - 

...................................................... ....................................................... 
Oppor tun i ty  programs............................................................... 70 

26 

194 Total............................................................................ - - 

The i n c r e a s e  i n  nonpermanent workyears from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due 
t o  e f f o r t s  t o  meet EEO g o a l s  and t o  implement new F e d e r a l  sponsored m i n o r i t y  programs th rough  t h e  u s e  of t h e  
youth  o p p o r t u n i t y  programs. 

--- --- c. Reimbursable detailees.................... 12 33 

The re imbursab le  d e t a i l e e  program h a s  been completed. 

d.  Overtime and o t h e r  compensation ........... 1,051 1,136 1,116 1,117 

The estimate f o r  over t ime  and o t h e r  compensation i s  e s s e n t i a l l y  level i n  1981 and 1982. 
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1981 1982 
Budget 

E s t i m a t e  
1980 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2. Benefits....................................... 11,278 11,900 12,057 12,222 

Following are t h e  amounts o f  c o n t r i b u t i o n  by c a t e g o r y :  

Civil  Service Ret i rement  Fund................ 7,663 7,876 8,191 8,310 
Employee l i f e  insurance...................... 341 493 348 366 
Employee h e a l t h  insurance.................... 2,178 ' 2,243 2,310 2,312 
FICA.......................................... 39 5 1  44 46 
Workmen's compensation....................... 1 , 057 1 , 237 1,164 1,188 

Total...................................... 11,278 11,900 12,057 12,222 

The i n c r e a s e  i n  t h e  1981  c u r r e n t  estimate is  p r i m a r i l y  due t o  t h e  October 1980  pay i n c r e a s e .  The 
1982 estimate r e f l e c t s  a h i g h e r  p r o j e c t i o n  # o r  Workmen's compensation and i n c r e a s e d  c o s t  f o r  h e a l t h  
i n s u r a n c e .  Workmen's compensation c o s t s  are based on Department of Labor b i l l i n g s .  

B. Support inp Costs................................... - 778 - 736 - 902 1,014 

1. T r a n s f e r  of Personnel.......................... 345 246 424 488 

The e s t i m a t e d  c o s t s  p r o v i d e  f o r  c e r t a i n  r e l o c a t i o n  c o s t s ,  such  as t h e  expenses  o f  s e l l i n g  and buying 
a home and t h e  movement o f  household goods. 
r ep lacement  of Spacelab p e r s o n n e l  s u p p o r t i n g  t h e  European Space Agency. The 1982 level i s  e s s e n t i a l l y  t h e  
same as 1981. 

The 1981  c u r r e n t  estimate t h e  c o s t s  a s s o c i a t e d  w i t h  t h e  
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FY 1981 1982 
Budget 1980 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2. Personne l  Training.............................. 433 490 478 526 

The purpose o f  t h e  MSFC t r a i n i n g  program is t o  c o n t i n u e  t h e  development o f  s k i l l s  and knowledge of 
c i v i l  service employees t o  more e f f i c i e n t l y  s u p p o r t  MSFC’S r o l e s  and m i s s i o n s  i n  t h e  s p a c e  program. 
b e n e f i t s  t o  b e  d e r i v e d  by NASA from t h e  t r a i n i n g  and e d u c a t i o n a l  programs conducted a t  MSFC i n c l u d e :  
enhancement of s c i e n t i f i c  and e n g i n e e r i n g  l e a d e r s h i p  i n  t h e  s c i e n t i f i c  community; maintenance o f  a h i g h  
d e g r e e  o f  p r o f e s s i o n a l  competency w i t h  t h e  a d m i n i s t r a t i v e  and c l e r i ca l  workforce;  development o f  needed 
s k i l l s  and knowledge r e q u i r e d  i n  MSFC m i s s i o n  ac t iv i t i e s ;  and ex tend ing  MSFC workforce  c a p a b i l i t y  and 
i n c r e a s i n g  p r o d u c t i v i t y .  The 1982 estimate i s  based on t h e  same level o f  t r a i n i n g  as i n  1981  a t  expected 
1982 t u i t i o n  rates.  

The 

11. ~~L............................................ 2,621 2,982 2,956 3,698 - 
Summary of Fund Requirements 

A. Program Travel.................................... 2,380 2,768 2,700 3,369 

B. S c i e n t i f i c  and Technica l  Development Travel.. ..... 6 1  35 65 87 

C. Management and Operat ions  Support................. 180 179 191  2 42 

3,698 2,956 T o t a l ,  Travel................................... 2,621 2,982 
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Explana t ion  o f  Fund Requirements 

FY 1981 1982 
1980 Budget Current  Budget - - 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Program ~avel.................................... 2,380 2,768 2,700 3,369 

Program travel i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment o f  t h e  Center ' s  m i s s i o n  and i n  1980 i t  w a s  
approx imate ly  91 p e r c e n t  o f  t h e  t o t a l  MSFC travel. Approximately t h e  s a m e  level i s  r e q u i r e d  i n  1981. 
Travel requ i rements  i n c l u d e  t h o s e  f o r  ongoing programs such  as  t h e  Space S h u t t l e  Main Engine, E x t e r n a l  Tank 
and S o l i d  Rocket Booster ,  STS Opera t ions ,  Spacelab,  I n e r t i a l  Upper S tage ,  Space Telescope,  s p a c e  s c i e n c e  and 
a p p l i c a t i o n s  payloads  and b a s i c / s u p p o r t i n g  r e s e a r c h  and technology Travel f o r  Spacelab,  Spacelab Payloads ,  
and Space Telescope w i l l  r e q u i r e  b o t h  domest ic  and European travel. The i n c r e a s e  i n  1982 r e f l e c t s  i n c r e a s e d  
p e r  diem and t r a n s p o r t a t i o n  c o s t s .  

B. S c i e n t i f i c  and Technica l  Development Travel.. ..... 61 - 35 - 65 - 87 - 
S c i e n t i f i c  and t e c h n i c a l  development travel p e r m i t s  employees t o  p a r t i c i p a t e  i n  mee t ings  and t e c h n i c a l  

seminars  w i t h  r e p r e s e n t a t i v e s  o f  t h e  a e r o s p a c e  community. This p a r t i c i p a t i o n  a l l o w s  them t o  b e n e f i t  from 
exposure  t o  t e c h n o l o g i c a l  advances  o u t s i d e  MSFC, as w e l l  a s  t o  p r e s e n t  both accomplishments and problems t o  
t h e i r  a s s o c i a t e s .  These mee t ings  are  p r i n c i p a l l y  working p a n e l s  convened t o  s o l v e  problems f o r  t h e  b e n e f i t  
o f  t h e  Government. The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate i s  based on a c t u a l  1980 exper ience .  The 
i n c r e a s e  i n  1982 r e f l e c t s  i n c r e a s e d  p e r  diem and t r a n s p o r t a t i o n  c o s t s .  

242 - 191 - 179 - 180 C. Management and Opera t ions  Travel.................. - 
Management and o p e r a t i o n s  t ravel  i s  r e q u i r e d  f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  o f  g e n e r a l  management 

matters. It i n c l u d e s  travel by managers i n  such  areas as p e r s o n n e l ,  f i n a n c i a l  management, and procurement 
a c t i v i t i e s  and t ravel  of t h e  Center ' s  t o p  management t o  NASA Headquar tes ,  o t h e r  NASA C e n t e r s ,  and l o c a l  
t r a n s p o r t a t i o n .  The i n c r e a s e  i n  1982 p a r t i a l l y  r e s t o r e s  t h e  level of  management and o p e r a t i o n s  travel re- 
q u i r e d  and r e f l e c t s  i n c r e a s e d  p e r  diem and t r a n s p o r t a t i o n  c o s t s .  
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FY 1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  Estimate E s t i m a t e  
(Thousands of D o l l a r s  ) 

12,881 14,634 16,273 

MSFC occup ies  1,841  acres under Department o f  t h e  Army permi t  i n  a complex of s c i e n c e  and e n g i n e e r i n g  
l a b o r a t o r i e s  and s p e c i a l  development and test f a c i l i t i e s .  
f e e t  o f  b u i l d i n g  space  i n c l u d i n g  e i g h t e e n  major b u i l d i n g s .  
f a c i l i t i e s .  
pe r sonne l .  

The complex encompasses 3,645,000 g r o s s  s q u a r e  
Also inc luded  are seven teen  major t e c h n i c a l  

Th is  p h y s i c a l  p l a n t  houses  a n  average  d a i l y  on-Center p o p u l a t i o n  o f  approx imate ly  4,800  

Summary o f  Fund Requirement 

A .  Maintenance and Re la ted  Services................... 2,844 3,221 3,132 3,536 

1. Facilities..................................... 2,404 2,827 2,478 2,930 
2. ~uipment...................................... 440 394  654 60 6 

B. C u s t o d i a l  Services................................. 2,596 3,119 3,079 3,312 

C.  U t i l i t i e s  Services................................. 7,276  6,541 8 ,423  9,425 

T o t a l ,  F a c i l i t i e s  SeL-Vices....................... 12,716 12 ,881  14 ,634  16,273 

Explanat ion of Fund Requirements 

A. Maintenance and Rela ted SeL-Vices . . . . . . . . . . . . . . . . . . .  2,844 3,221 3,132 3,536 

1. Facilities..................................... 2,404 2,827 2,478 2,930 

This  a c t i v i t y  i n v o l v e s  a t o t a l  o f  206 f a c i l i t i e s  ( b u i l d i n g s ,  s t r u c t u r e s ,  and t r a i l e r s )  w i t h  3.7 
m i l l i o n  s q u a r e  f e e t  o f  f l o o r  area. Also involved are 1,841 acres of  l a n d  area, one m i l l i o n  s q u a r e  y a r d s  o f  
s u r f a c e d  area, and several s p e c i a l  s t r u c t u r e s  and systems. 
r e f l e c t s  a r e d u c t i o n  i n  r e p a i r  and a l t e r a t i o n  p r o j e c t s ,  p a i n t i n g  and t h e  purchase  o f  s u p p l i e s  and materials 

The 1981 budge t  estimate t o  t h e  c u r r e n t  estimate 

RPM 3- 19 



due t o  budge ta ry  c o n s t r a i n t s .  The i n c r e a s e  from t h e  1981 c u r r e n t  estimate t o  1982 i s  due t o  e s c a l a t i o n  o f  
s u p p o r t  c o n t r a c t o r  rates  and t h e  c o s t  o f  s u p p l i e s  and materials ,  p l u s  f a c i l i t y  r e p a i r s  and p a i n t i n g  d e f e r r e d  
from 1981. 

1981 1982 
1980 Budget Current  Budget 

Actual  Estimate E s t  i m a  t e  E s t  iki t e 
(Thousands of D o l l a r s )  

a. Maintenance o f  b u i l d i n g s  and grounds.............................................. 2,713 

The estimate p r o v i d e s  f o r  b u i l d i n g s  and grounds maintenance and e f f o r t  f o r  r e p a i r  and 
a l t e r a t i o n  p r o j e c t s ,  r o u t i n e  f a c i l i t y  work, e n g i n e e r i n g  d e s i g n ,  and reimbursements t o  t h e  Army (Redstone 
Arsenal)  f o r  f a c i l i t y  maintenance and r e l a t e d  services f o r  such  i t e m s  a s  e l ec t r i ca l  d i s t r i b u t i o n  l i n e s ,  
aer ia l  r o a d s ,  grounds r e l a t e d  t o  MSFC, and u s e  of Army f a c i l i t i e s .  

b.  Suppl ies  and materials............................................................. 21 7 

This estimate p r o v i d e s  f o r  t h e  a c q u i s i t i o n  of b u i l d i n g ,  e l ec t r i ca l ,  e l e c t r o n i c ,  g e n e r a l  
maintenance,  g e n e r a l  o p e r a t i n g  and g e n e r a l  service materials as  w e l l  as metals, gauges ,  p i p e s ,  valves, and 
f i t t i n g s  . 

2. Equipment...... .............................. 440 3 94 654 606 

This  a c t i v i t y  i n v o l v e s  maintenance and r e p a i r  o f  equipment a t  MSFC. The 1981 budget  t o  c u r r e n t  
estimate i n c r e a s e  p r o v i d e s  f o r  a s l i g h t  i n c r e a s e  i n  s u p p o r t  c o n t r a c t o r  manpower t o  perform p r e v e n t i v e  and 
c o r r e c t i v e  maintenance on ag ing  MSFC shop equipment,  p l u s  c o n t r a c t  c o s t  e s c a l a t i o n .  

B. C u s t o d i a l  Services............................... 2,596 3,119 3,079 3,312 

C u s t o d i a l  services i n c l u d e  j a n i t o r i a l  services, s e c u r i t y  services, f i r e  p r o t e c t i o n ,  t r a s h  removal,  
s a n i t a r y  l a n d f i l l  o p e r a t i o n s ,  p e s t  c o n t r o l  a c t i v i t i e s ,  and r e l a t e d  s u p p l i e s  and materials. 
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FY 1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

1. J a n i t o r i a l  services................................................................... 1 , 642 

This a c t i v i t y  p r o v i d e s  j a n i t o r i a l  service t o  about  t h r e e  m i l l i o n  s q u a r e  f e e t  o f  f a c i l i t y  s p a c e  and 
t r a s h  removal from approx imate ly  125 s e p a r a t e  l o c a t i o n s .  J a n i t o r i a l  service i s  performed p r i n c i p a l l y  
through a s u p p o r t  c o n t r a c t o r .  

2. S e c u r i t y  and f i r e  protection.......................................................... 1,637 

S e r v i c e s  are provided by a s u p p o r t  c o n t r a c t o r  and th rough  t h e  Army (Redstone Arsena l ) .  Included 
a re  24-hour s e c u r i t y  coverage o f  MSFC p r o p e r t y ,  l a w  enforcement ,  motor v e h i c l e  c o n t r o l  and r e g i s t r a t i o n ,  and 
f i r e  p r o t e c t i o n .  

3. Minor requirements.................................................................... 33 

Services are  r e i a t e d  t o  l a n d f i l l  o p e r a t i o n s .  

C .  U t i l i t i e s  Services............................... 7,276 6,541 8 ,423 9,425 

The Army (Redstone Arsena l )  p r o v i d e s  e l e c t r i c i t y ,  steam, water, and sewage d i s p o s a l  services t o  MSFC 
on  a re imbursab le  b a s i s ,  and t h e  estimates, t h e r e f o r e ,  a re  inc luded  i n  t h i s  a c t i v i t y .  Also p r o v i d e s  f o r  
propane and b u r n e r  f u e l  f o r  g e n e r a t i n g  steam f o r  environmental  h e a t i n g  and coo l ing .  The i n c r e a s e  i n  t h e  
1981 c u r r e n t  estimate and 1982 p r o v i d e s  f o r  i n c r e a s e d  u t i l i t i y  rates o f f s e t  by reduced consumption. The 
c o s t  of purchased u t i l i t i e s  are as f o l l o w s :  

1. E l e c t r i c i t y  (109,000 mW/~s.)................................................... 5,340 
2. Propane (12,000 g a l s . ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 

4. Steam (219,400 K/lbs.).....................................~.~~.~......~........ 2,547 
5. Water and s e w a g e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938 

3. Fuel o i l  (544,000 gals.)........................................................ 34 9 

6. N a t u r a l  gas..................................................................... 180 
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FY 1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Summary of Fund Requirements 

A. Automatic Data Processing......................... 4,203 

1. ~ u i ~ e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,107 
2. Operations.................................... 3,096 

............ 925 B. S c i e n t i f i c  and Technica l  In format ion , .  - 
1. Library....................................... 792 
2. Educat ion and information..................... 133 

C. Shop Support  and Services......................... 1,379 

T o t a l ,  Techn ica l  S e l l v i c e s . . . . . . . . . . . . . . . . . . . . . . .  6,507 

6,687 

4,187 

912 
3,275 

977 - 
822 
155 

1,523 

6,687 

6,104 

4,029 

653 
3,376 

936 - 
814 
122 

1,139 

6,832 

4,384  

72 1 
3,663 

983  - 
85 8 
125 

1 ,465  

6 ,832  

Explana t ion  of Fund Requirements 

A. Automatic Data Processing......................... 4,203 4,187 4,029 4,384 

Prov ides  t h e  management and a d m i n i s t r a t i v e  computing requ i rements .  Also i n c l u d e s  maintenance of ADP 
equipment and r e l a t e d  s u p p l i e s  and materials. 
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1. Equipment..................................... 

FY 1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
( Tho us  and s o f Doll ar s ) 

1,107 912 653 721 

Maintenance i s  provided under s e p a r a t e  c o n t r a c t s  f o r  c e n t r a l - s i t e  computers and a s s o c i a t e d  
equipment. Equipment mainta ined i n c l u d e s  Univac 1100/82 system,  FR-80 m i c r o f i c h e  sys tem,  sys tems s o f t w a r e  
s u p p o r t ,  and a key- to-disc which c o l l e ' c t s ,  c o n t r o l s ,  o r g a n i z e s ,  and e d i t s  raw d a t a  f o r  i n p u t  i n t o  t h e  Univac 
1100/82 system. 
i n s t a l l a t i o n  o f  new Univac 1100/82 systems.  Less maintenance i s  a n t i c i p a t e d  on t h e  new equipment t h a n  was 
r e q u i r e d  on t h e  o l d  Univac 1108 systems. The i n c r e a s e  from t h e  1981 c u r r e n t  estimate t o  1982 i s  due t o  c o s t  
e s c a l a t i o n  and i n c r e a s e d  systems s o f t w a r e  suppor t .  

The d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  t h e  

2. Operations... . . . . .  ............................ 3,096 3,275 3,376 3,663 

This f u n c t i o n  p rov ides  f o r  t h e  development and u t i l i z a t i o n  o f  computer t e c h n i q u e s  and systems 
programming of a l l  d i g i t a l  computers and a s s o c i a t e d  equipment a t  MSFC. 
Univac 1100/82 system,  seven Univac 9300 Remote Job Entry  t e r m i n a l s ,  two FR-80 E l e c t r o n i c  p l a t t e r s ,  Xerox 
forms c o p i e r s ,  and punch c a r d  account ing  machines (PCAM). 
magnet ic  t a p e  l i b r a r i e s  c o n t a i n i n g  a combined t o t a l  of 60,000 reels; r e c e i p t ,  c o n t r o l ,  and d i s t r i b u t i o n  o f  
program and d a t a  p r o c e s s i n g  p r o d u c t s ;  and t e s t i n g  and c l e a n i n g  of magnet ic  t a p e s .  
o p e r a t i o n  c o s t s  are program d e s i g n  and development,  and development o f  d a t a  b a s e  management, c o n f i g u r a t i o n  
management, and account ing  s o f t w a r e  sys tems.  Support  i s  a l s o  provided f o r  developing e n g i n e e r i n g  drawings 
and p a r t s  management systems. The i n c r e a s e  from 1981 t o  1982 i s  due t o  c o s t  e s c a l a t i o n .  

The computer sys tems i n c l u d e  t h e  

Also inc luded  are t h e  o p e r a t i o n  o f  two l a r g e  

Also inc luded  i n  t h e  

B. S c i e n t i f i c  and Technica l  Information... . . . . . . . . . . .  92 5 - 977 - 936 - 983 - 
This  a c t i v i t y  p rov ides  f o r  t h e  o p e r a t i o n  o f  t h e  Redstone S c i e n t i f i c  In format ion  Center  l i b r a r y  on 

Redstone Arsena l  and s u p p o r t  t o  t h e  Center  i n  v a r i o u s  s c i e n t i f i c  and t e c h n i c a l  i n f o r m a t i o n  services. 

1. Library............................. .......... 792 822 814 85 8 

S c i e n t i f i c  i n f o r m a t i o n  and l i b r a r y  services are  provided t o  MSFC employees and a s s o c i a t e d  
c o n t r a c t o r  pe rsonne l  through t h e  Redstone S c i e n t i f i c  Informat ion Center  (RSIC) o p e r a t i o n s .  The R S I C  
c o n t a i n s  a c e n t r a l  c o l l e c t i o n  o f  books and j o u r n a l s ,  p e r i o d i c a l s ,  documents on mic rof i lm and t e c h n i c a l  
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papers .  Opera t ion  o f  t h e  R S I C  by t h e  Army i s  under d i r e c t i o n  of a j o i n t  MSFC/Army Redstone S c i e n t i f i c  
In format ion  Board w i t h  c o s t s  shared .  The i n c r e a s e  i n  t h e  1982 estimate i s  due t o  c o s t  e s c a l a t i o n .  

FY 1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2. Education and information..................... 133 155 122 125 

The funds  p r o v i d e  f o r  t h e  p r e p a r a t i o n  o f  r e p r o d u c i b l e  pages f o r  p u b l i c a t i o n  of t e c h n i c a l  
manuscr ip t s  and r e l a t e d  documents. Included i s  MSFC's s h a r e  of t h e  o p e r a t i o n  of t h e  MSFC V i s i t o r  Informa- 
t i o n  Center  l o c a t e d  a t  t h e  Alabama Space and Rocket Center .  The d e c r e a s e  from t h e  1981 budget  estimate t o  
t h e  1981 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  i n  t h e  purchase  of s u p p l i e s  and materials due t o  budge ta ry  
c o n s t r a i n t s ,  o f f s e t  by some c o s t  e s c a l a t i o n  f o r  t h e  MSFC V i s i t o r  In format ion  Center  and t e c h n i c a l  
p u b l i c a t i o n s .  

C.  Shop Support  and Service... . . . . . . . . . . . . . . . . . . . . . . .  1,379 1 ,523 1,139 1,465 

These funds  p rov ide  t h e  Center  w i t h  s u p p o r t  i n  t h e  areas of g r a p h i c s ,  models and d e s i g n ,  c o n s t r u c t i o n ,  
and management o f  e x h i b i t s .  Re la ted  s u p p l i e s ,  materials, and equipment are  a l s o  inc luded  i n  t h i s  
a c t i v i t y .  Graphic materials are prepared  f o r  use  i n  such p r e s e n t a t i o n s  as  s e n i o r  management meet ings .  The 
d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  c u r r e n t  estimate i s  due t o  r e p r i o r i t i z a t i o n  due t o  budge ta ry  
c o n s t r a i n t s .  The i n c r e a s e  from t h e  1981 c u r r e n t  estimate t o  1982 i s  due t o  normal e s c a l a t i o n  i n  suppor t  
c o n t r a c t o r  rates, t h e  r e t u r n  t o  a r e a l i s t i c  o p e r a t i n g  level i n  s u p p l i e s  and materials and t h e  replacement  of 
some o b s o l e t e  o r  worn-out equipment which i s  no l o n g e r  economical t o  r e p a i r .  

1. I n s t r u m e n t a t i o n  s u p p o r t .  ............................................................. 28 

This  c a t e g o r y  p rov ides  funds  f o r  gauge c a l i b r a t i o n  s e r v i c e s  work procured from t h e  Army (Redstone 
A r s e n a l ) .  Included a re  microwave, r a d i o  f requency ,  and o p t i c a l  and a c o u s t i c  i n s t r u m e n t a t i o n  c a l i b r a t i o n .  
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FY 1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2. Photographic  services............................................................... 51  3 

C o n s i s t s  o f  procurement o f  o f f - s i t e  commercial s t i l l  pho tograph ic  and mot ion p i c t u r e  p roduc t ion  
services. Also i n c l u d e s  o p e r a t i o n  o f  t h e  f i l m  l i b r a r y .  S t i l l  pho tograph ic  services i n c l u d e  p r i n t i n g  and 
p r o c e s s i n g  o f  c o l o r  and b l a c k  and w h i t e  p r i n t s ,  s l i d e s ,  vugraphs ,  and copy camera photography. Motion 
p i c t u r e  p roduc t ion  services i n c l u d e  s c r i p t  w r i t i n g ,  f i l m  e d i t i n g ,  sound r e c o r d i n g ,  and p r i n t i n g  and 
p r o c e s s i n g  of sound motion p i c t u r e s .  

3. Graphics.  ........................................................................... 924 

Provides  f o r  t h e  p r e p a r a t i o n  o f  c h a r t s ,  g raphs ,  vugraphs  and s imi lar  v i s u a l s  f o r  a d m i n i s t r a t i v e  
and o p e r a t i o n a l  r equ i rements .  Also i n c l u d e s  t h e  d e s i g n ,  c o n s t r u c t i o n ,  and management of  e x h i b i t s  i n  
connec t ion  wi th  MSFC's p u b l i c  a f f a i r s  a c t i v i t y .  

V o  HAwIGEHElpT AND O ~ T I O N S o o o o o o o o o o o ~ o o o o o o o o o o o o o o  9,477 9.860 9,059 11,091 

Summary of Fund Requirements 

A. A d m i n i s t r a t i v e  Communications...................... 2,695 3,131 2,935 3,129 

B. P r i n t i n g  and Iieproduction .......................... 546 615 4 65 520 

C. Transportation..................................... 2,576 2,638 1 , 831 2,750 

D e  I n s t a l l a t i o n  Common Services....................... 3,660 3,476 3,828 4,692 

T o t a l ,  Management and Operations................. 9,477 9,860 9,059 11,091 
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Explanat  i o n  of Fund Requirements 

FY 1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

A. A d m i n i s t r a t i v e  Communications...................... 2,695 3,131 2,935 3,129 

Prov ides  f o r  communications s u p p o r t  f o r  MSFC which c o n s i s t s  o f  l o c a l  t e lephone  service,  l o n g  d i s t a n c e  
t e lephone  service, and v a r i o u s  k i n d s  o f  o t h e r  nonte lephone communications. The d e c r e a s e  from t h e  1981 
budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  a r e d u c t i o n  i n  s u p p l i e s  and materials. The i n c r e a s e  
from t h e  1981 c u r r e n t  estimate t o  t h e  1982 budget  estimate i s  due t o  rate i n c r e a s e s .  

1. Local t e l e p h o n e  service................................................................ 1,603 

The MSFC C e n t r a l  Exchange p r o v i d e s  i n s t r u m e n t s  and l i n e s  a t  t h e  Center f o r  l o c a l  t e lephone  service. 

2. Long d i s t a n c e  t e lephone  service....................................................... 1,135 

Provides  f o r  MSFC u s e  o f  t h e  GSA o p e r a t e d  long  d i s t a n c e  t e l e p h o n e  network. Cost r e s u l t s  from a 
fo rmula  which i s  based p r i m a r i l y  on t h e  number o f  c a l l s  made two y e a r s  i n  t h e  p a s t  and t h e  number of 
c i r c u i t s  used by t h e  Center.  Included are such  i t e m s  as  long  d i s t a n c e  commercial t o l l s  and t h e  Autodin 
network f o r  o r d e r i n g  s u p p l i e s  and materials and sending and r e c e i v i n g  c l a s s i f i e d  in format ion .  Also inc luded  
a r e  t h e  c o s t s  o f  l e a s e d  l i n e s  f o r  t h e  t e l e c o n f e r e n c i n g  network. 

3. Other communication services...... .................................................... 391 

These funds  p rov ide  f o r  u s e  of Weeden Mountain r a d i o  t r a n s m i s s i o n  f a c i l i t i e s ,  s u p p o r t  o f  t h e  
Emergency Warning System, and o p e r a t i o n  o f  MSFC's F i r e  S u r v e i l l a n c e  System. Also provided are payments f o r  
e n t r y  i n t o  t h e  GSA t e l e t y p e  system f o r  Government s u b s c r i b e r s ,  e n t r y  i n t o  t h e  Western Union t e l e t y p e  system 
f o r  commercial s u b s c r i b e r s ,  and o v e r s e a s  t e legrams  and c a b l e  system upkeep. 
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FY 1981 1982 
1980 Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Actual  

52 0 - 4 65 - 615 - 546 B. P r i n t i n g  and Reproduction.......................... - 
A p o r t i o n  o f  MSFC's p r i n t i n g / r e p r o d u c t i o n  requ i rements  are m e t  by a n  o n- s i t e  r e p r o d u c t i o n  p l a n t  o p e r a t e d  

by MSFC personnel .  I n  a d d i t i o n  t o  t h e  o n- s i t e  r e p r o d u c t i o n  p l a n t ,  MSFC must a l s o  purchase  r e p r o d u c t i o n  
services from t h e  Government P r i n t i n g  O f f i c e  (GPO), t h e  Army, and p r i v a t e  f i r m s .  Th is  purchased p r i n t i n g  i s  
e i t h e r  a n  over f low requirement  t h a t  cannot  b e  handled w i t h i n  t h e  o n- s i t e  workload, o r  cannot  b e  handled w i t h  
t h e  l i m i t e d  c a p a b i l i t y  o f  t h e  o n- s i t e  equipment. 
c u r r e n t  estimate i s  due t o  t h e  e l i m i n a t i o n  o f  c o n t r a c t o r  s u p p o r t  t o  t h e  f o u r  d u p l i c a t i o n  service c e n t e r s  and 
convers ion  t o  a s e l f - s e r v i c e  t y p e  o p e r a t i o n .  
due t o  budge ta ry  c o n s t r a i n t s .  The 1982 estimate r e s t o r e s  funding t o  t h e  ear l ier  o p e r a t i n g  level. 

me d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 

R e f l e c t e d  h e r e  a l s o  i s  a r e d u c t i o n  i n  s u p p l i e s  and materials  

C. Transportation..................................... 2,576 2,638 1,831 2,750 

T r a n s p o r t a t i o n  f u n c t i o n s  a t  MSFC i n c l u d e  s u p p o r t  c o n t r a c t o r  e f f o r t  f o r  o p e r a t i o n  and maintenance o f  
v e h i c l e s  and a i r c r a f t ,  t r a n s p o r t a t i o n  r e l a t e d  s u p p l i e s  and m a t e r i a l s ,  purchase  o f  t r a n s p o r t a t i o n  equipment,  
and t r a n s p o r t a t i o n  of t h i n g s .  Included i n  t h i s  c a t e g o r y  i s  t h e  maintenance o f  g e n e r a l  purpose  v e h i c l e s ,  
material hand l ing  equipment, s p e c i a l  purpose  t ra i lers  and v e h i c l e s  , equipment such as  "A" frame c r a n e s ,  "H" 
frame c r a n e s ,  cranes, t r a c t o r s ,  g e n e r a t o r s  and w e l d e r s ;  i n t e r m e d i a t e  i n s p e c t i o n s  a t  6,000 m i l e s  o r  s i x  
months; and major i n s p e c t i o n s  a t  12,000 m i l e s  o r  twelve months. 
s u r f a c e  and a i r  t r a n s p o r t a t i o n  o f  materials  and equipment are a l s o  inc luded .  The d e c r e a s e  from t h e  1981 
budge t  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  e l i m i n a t i o n  of  p lanned purchase  of t r u c k s  and a 
r e d u c t i o n  i n  purchased t r a n s p o r t a t i o n  r e l a t e d  s u p p l i e s  and materials due t o  budge ta ry  c o n s t r a i n t s .  The 
i n c r e a s e  i n  1982 i s  due t o  automotive  and a i r c r a f t  f u e l  c o s t  e s c a l a t i o n  and t h e  replacement  o f  ag ing  
v e h i c l e s .  

k e i g h t  charges  f o r  shipment by b o t h  

D. I n s t a l l a t i o n  Common Services....................... 3,660 3,476 3,828 4,692 

This c a t e g o r y  p rov ides  s u p p o r t  t o  Center Management and s t a f f  ac t iv i t i e s ,  medical  services, and v a r i o u s  
o t h e r  i n s t a l l a t i o n  suppor t  services. The i n c r e a s e  from t h e  1981 budget  e s t i m a t e  t o  t h e  c u r r e n t  estimate i s  
an  i n c r e a s e  i n  s u p p o r t  c o n t r a c t o r  e f f o r t  r e q u i r e d  t o  e s t a b l i s h  adequa te  s u p p o r t  i n  t h e  l o g i s t i c s  s u p p o r t  
a c t i v i t y .  The i n c r e a s e  i n  1982 i s  p r i m a r i l y  t o  r e p l e n i s h  s t o c k s  o f  s u p p l i e s  and materials, and suppor t  
c o n t r a c t o r  wage e s c a l a t i o n .  
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FY 1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands of D o l l a r s )  

1. Medical services........ ............................................................... 997 

Prov ides  o c c u p a t i o n a l  medicine  and environmental  h e a l t h  services t o t a l i n g  n i n e t e e n  workyears o f  
s u p p o r t  c o n t r a c t o r  e f f o r t  f o r  t h e  maintenance and improvement of employee h e a l t h  a t  MSFC, w i t h  emphasis on 
p r e v e n t i o n ,  d i a g n o s i s ,  t r e a t m e n t ,  and care of  i l l n e s s e s  and i n j u r i e s  caused o r  aggravated by t h e  work 
environment.  

2. I n s t a l l a t i o n  s u p p o r t  services......................................................... 3,695 

Maintenance and r e p a i r  o f  o f f i c e  equipment,  equipment r e n t a l ,  a c q u i s i t i o n  of s u p p l i e s  and materials 
and misce l l aneous  services a r e  i n c l u d e d  i n  t h i s  a c t i v i t y .  

a. Maintenance and r e p a i r  o f  equipment...........................................,... 62 7 

Maintenance and r e p a i r  o f  o f f i c e  equipment i n c l u d e s  t h e  maintenance and r e p a i r  services f o r  
o f f i c e  machines and equipment ( i . e . ,  t y p e w r i t e r s ,  c a l c u l a t o r s ,  t i m e  stamp equipment) ;  maintenance and r e p a i r  
services f o r  photographic  and r e p r o d u c t i o n  equipment ( i . e . ,  e n l a r g e r s ,  cameras, exposure  c o n t r o l s  p r i n t  
c o p i e r s ,  p r o j e c t o r s ,  power s u p p l i e s ,  t a p e  r e c o r d e r s ,  s t r o b o f l a s h ,  f i l m  viewer, motion a n a l y z e r ,  c o p i e r s ,  
copy camera, p r o c e s s o r  camera, s u p e r  d i a z o ) .  

b .  Ren ta l  of e q u i ~ e n t . . .  ............................................................ 150 

Renta l  o f  equipment such  as Xerox machines a t  t h e  r e s i d e n t  o f f i c e  a t  Canoga Park,  C a l i f o r n i a  
and V i s u a l  Search Microf i lm F i l e s  l o c a t e d  a t  MSFC, and o t h e r  r e p r o d u c t i o n  equipment are  inc luded  i n  t h i s  
c a t e g o r y .  

c. Suppl ies ,  materials, and equipment................................................. 1 ,025 

A c q u i s i t i o n  of p r i m a r i l y  o f f i c e  t y p e  s u p p l i e s  and materials, photo s u p p l i e s ,  and g e n e r a l  
service type  s u p p l i e s ,  and materials. 
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FY 1981 1982 
Budget 1980 Budget Cur r e n t  

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

d. Miscel laneous  services............................................................ 1,893 

Prov ides  services r e q u i r e d  i n  t h e  l o g i s t i c s  s u p p o r t  f u n c t i o n  i n  t h e  areas o f :  (1) r e c e i v i n g  
s u p p l i e s ,  materials, and equipment;  (2)  d i s t r i b u t i n g  s u p p l i e s ,  materials, equipment,  and p r o g r a m- c r i t i c a l  
hardware;  (3)  p r e p a r i n g  s u p p l i e s ,  materials, and equipment f o r  shipment t o  i n c l u d e  packing and c r a t i n g  and 
c o n s t r u c t i n g  r e q u i r e d  s h i p p i n g  c o n t a i n e r s  accord ing  t o  government- provided s p e c i f i c a t i o n s ;  and ( 4 )  ware- 
hous ing  of r a w  materials. 
hazardous  c a r g o  p r i o r  t o  e n t r y  t o  Redstone Arsena l ;  r e c e i p t ,  s t o r a g e ,  and i s s u e  services f o r  hazardous  
compounds such  a s  e x p l o s i v e s ,  p y r o t e c h n i c s  and s o l i d  r o c k e t  motors ;  minor services such  as l a u n d r y ,  f u r n i -  
t u r e  r e p a i r ,  potass ium cyan ide  d i s p o s a l ,  pos tage ,  and a c q u i s i t i o n  of s u p p l i e s  and materials. 

Also provided are  such services as t h e  d i s p o s a l  of t o x i c  wastes; i n s p e c t i o n  of 
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M A R S H A L L  SPACE FL IGHT CENTER 

62 
63 
65 
66 
61 
68 
10 
11 
13 
14 
15 
16 
17 
18 
19 
80 
81 
82 

HEADQUARTERS AREA 
95 4201 COMMGNICATIONS FACILITY 
W 4241 SHOP AND STORAGE BUILDING 
91 S-QM STORACE BUILDING 

W 4250 OFFICE AND SHOP BUILDING 

101 4200 OFFICE BUILDING 
IU2 4zoP OFFICE BUILDING 

9a ~ 4 2 5 1  EOUIPMENT SHED 

~ r n  am OFFICE BUILDING 

io3 01 OFFICE BUILDING 

LAB AND SUPPORT AREA 
CRYOGENIC TESTING FACILITY 
LABORATORY BUILDING 
NON-DESTRUCTIVE EVALUATION LABORATORY 
MATERIALS LABORATORY 
OFFICE AND ENGINEERING BUILDING 
STRUCTURfS AND MECHANICS LABORATORY 
SHOP AND CALIBRATION LABORATORY 
COMPUTER FACILITY 
WATER POLLUTION CONTROL FACILITY 
ENGINEERING AND DEVELOPNCNT LABORATORY 
SURFACE TREATMENT FACILITY 

C6 NELllRAL BUOYANCY FACILITY 
FABRICATION AND MACHINE SHOP 
HIGH REYNOLDS FACILITY 

1 
CELESTIAL a OPTICAL SENSORS FACILITY 

5-4141 
4146 
4132 
4133 
4306 
4312 
4313 
4332 
4411 
4485 
4491 
4481 
5-4479 
4476 
s-4836 
M92 
4475 
UT? 

54 14723 

16 

18 
19 
20 
21 
22 
24 
25 

17 
4551 

4548 
5-4539 
4540 
4541 
4510 
4514 
4512 

4583 

TRAINING FACILITY 
DF4ELOPMENTAL PROCESSES LABORATORY 
OFFICE BUILDING 
SHOP A N 0  ASSEMBLY BUILDING 
A I R  COMPRESSOR BUILDING 
CALIBRATION LABORATORY 
B l S O N l C  WINDTUNNEL FACILITY 
IMPULSE BASE FLOW FACILITY 
OFFICE BUILDING 
OFFICE BUILDING 
SHOP BUILDING 
ENVIRONMENTAL TEST LABORATORY 
STORAGE AND OFFICE BUILDING 
OFFICE BUILDING 
OFFICE AND LABORATORY BUILDING 
LABORATORY AND OFFICE BUILDING 
STORAGE SHED 
ENVIRONMNTAL TEST FACILITY 
AUTOMATION CHECKOUT BUILDING 
ELECTRICAL SYSTEMS LABORATORY BUILDING 
HAZARDOUS OPERATIONS LABORATORY 
SHOP AND STORAGE BUILDING 

26 

28 
29 
30 
31 
32 
33 
34 

36 35 
31 

TEST 

4646 
n w  

s-46% 
5-4660 
5.0647 
5-4655 
S-4656 
5-4653 
4678 

s-4654 5-4651 
4649 

VEHICLE MAINTENANCE SHOP 
PHOTO LAB 
SPACE SCIENCES LABORATORY 
STORAGE BUILDING 
STORAGE BUILDING 

CENTER ACTIVITIES BUILDING 
MULTIPURPOSE H I G H  BAY FACILITY 
H I G H  BAY ASSEMBLY FACILITY 

TRANSPOR~ATION supporn BUILDING 

AREA 
WEST AREA 

PROPULSION STRUCTURAL TEST FACILITY 
BLOCKHOUSE 
PUMP HOUSE 
OFFICE BUILDING 
STRUCTURAL TEST FACILITY 

EAST AREA 
DOCUMENTATION REPOSITORY 
PUMP AND BOILER HOUSE 
DEIONIZED WATER PLANT 

12 14550 STRUCTURAL TEST FACILITY 
P R O P U S I O N  SYSTEMS COMPONENT TEST STAND 
P R O P U S I O N  SYSTEMS COMPONENT TEST STAND 
SHOP AN0 LABORATORY BUILDING 
STdUCTURAL TEST FACILITY 
TEST A N 0  DATA RECORDING FACILITY 
P R O P U S I O N  SYSTEMS COMPONENT TEST FACILITY 
TEST STAND SUPPORT BUILDING 
MODEL PROPULSION SYSTEMS TEST STAND IACOUSTIC) 
TEST STAND CONTROL BUILDING 
BLOCKHOUSE A h D  CABLE I J h h n S  
P R O P U S l O h  SYSTEMS TEST S I A h D  
PROPULSION PND STRUCTURAL TEST FACIL T V  

TEST SUPPORT AREA 
OFF ICE BUI  LDlkG 
H I G H  PRESSURE TEST FACILITY 
H P G N z F A C I L I T Y  
BOIUR P U N T  
COMPRESSOR B U l l D l h G  
MULTIPURPOSE H I G H  BAY FACILITY 
HYDRAULIC EOLIPMCNT D N E L O P M f M  FACILITY 
COMPONENTS SERVICE BJILOINC 
OFFICE AND STORAGE B U l L D l h G  
O r F I C t  B U l L D l h G  
SHOP B U l L D l h G  
MULTIPURPOSE H I G t i  B A I  FACILITY 
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MICHOUD ASSEMBLY FACILITY 
S I T E  PLAN 

2 
3 
4 
5 
6 
7 
8 
9 

/ 

103 
111 
104 
207 
202 
220 
203 
221 

MANUFACTURING AND ASSEMBLY 
11303 HANGAR 

Hi! 
1s 
16 
17 
18 

20 
19 

350 OFFICE AND ENGINEERING BUILDING 
351 CAFETERIA 
320 CONTRACTOR SERVICES BUILDING 
101 ADMINISTRATION 

301 MAINTENANCE SHOP 
102 ENGINEERING 

MANUFACTURING 
LABORATORY 
BATTERY CHARGING 6 STORAGE 
BOILER HOUSE 
COOLING TOWER 
COMPONENT SUPPLY 
MAINTENANCE SUPPLY 
HAZARDOUS MATERIAL STORAGE 

TEST FACILITIES 
10 420 TEST 6 CHECKOUT FACILITY 
11 404 HIGH PRESSURE TEST FACILITY 
12 I 110 VERTICAL ASSEMBLY 6 HYDROSTATIC TEST 

24 
25 
26 
21 
28 
29 
3c 
31 
3: 
3: 

201 PUMP STATION NO 1 
304 PUMP STATION N O  3 
143 PUMP STATION N O  4 
308 WEST MASTER SUBSTATION 
121 MAIN SUBSTATION 

170 CHEMICAL WASTE LAGOON 
119 PAINT SHOP 

403 SALVAGE YARD 
105 TRANSPORTATION 
302 ELEVATED WATER TOWER I 
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MARSHALL SPACE FLIGHT CENTER 

M A J O R  P R O G R A M  FACILITES 
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1. MAINTENANCE SUPPLY 
2. HAZARDOUS MATLS STORAGE 
3. COMPONENT SUPPLY 
4. BOILER PLANT & FUEL TANKS 
5. BATTERY CHARGING 
6. COOLING TOWER 
7. LABORATORY 
8. CHEMICAL WASTE RESERVOIR 

9. FA6 AREA 17. CAFETERIA 
10. FABAREA 18. CONTRACTOR SERVICES BLDG. 
11. ENGINEERING BUILDINGS 19. TEST & CHECK OUT 
12. VERT ASSY & HYDROSTATIC TEST 20. SALVAGE YARD 
13. SYSTEMS ENGINEERING BLDG. 21. HIGH PRESSURE TEST FACILITY 
14. HANGAR 
15. MAINTENANCE 23. BARGE DOCK 
16. ENGINEERING & OFFICE BLDG. 24. PNEUMATIC TEST FACILITY 

22. MAIN PUMPING STATION 
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RESEARCH AND PROGRAN MANAGKKENT 

FISCAL YEAR 1982 ESTlWATES 

NATIONAL SPACE TECHNOLOGY LABORATORIES 

DESCRIPTION 

The N a t i o n a l  Space Technology L a b o r a t o r i e s  i s  l o c a t e d  i n  southwest  M i s s i s s i p p i ,  approx imate ly  50 m i l e s  
n o r t h e a s t  of New Or leans ,  Lou is iana .  T o t a l  l a n d  area i s  138,807 acres of which 13,480 acres make up t h e  
a c t u a l  i n s t a l l a t i o n  owned by NASA. The remaining 125,327 acres are  h e l d  as a b u f f e r  zone. In  t h e  b u f f e r  
zone, 7,162 acres are owned by NASA, and 118,165 acres are under res t r ic t ive  easements.  The i n s t a l l a t i o n  
h a s  deep  water access v i a  t h e  P e a r l  River and t h e  I n t e r c o a s t a l  Waterway. C a p i t a l  investment  f o r  t h e  
N a t i o n a l  Space Technology L a b o r a t o r i e s ,  as of September 30, 1980, w a s  $306,752,000. 

CENTER ROLES AND MISSIONS 

The N a t i o n a l  Space Technology L a b o r a t o r i e s  (NSTL), fo rmer ly  t h e  M i s s i s s i p p i  T e s t  F a c i l i t y  (MTF), w a s  
c o n s t r u c t e d  and o p e r a t e d  d u r i n g  t h e  1960's f o r  accep tance  t e s t i n g  o f  t h e  b o o s t e r  s t a g e s  of t h e  Sa tu rn  V 
r o c k e t  system. NSTL i s  NASA's prime s t a t i c  test  f a c i l i t y  f o r  l a r g e  l i q u i d  p r o p e l l a n t  r o c k e t  e n g i n e s  and 
p r o p u l s i o n  systems.  The r e d e s i g n a t i o n  by NASA of MTF t o  t h e  NSTL i n  June 1974 recognized t h e  emerging r o l e  
of t h e  i n s t a l l a t i o n  i n  space  and environmental  technology e f f o r t s .  

NSTL i s  p r e s e n t l y  engaged i n  development and accep tance  t e s t i n g  o f  t h e  Space S h u t t l e  Main Engines and 
development t e s t i n g  of t h e  S h u t t l e ' s  Main P r o p u l s i o n  T e s t  Article. NSTL a l s o  conducts  a p p l i e d  r e s e a r c h ,  
deve lops  t e c h n i q u e s  and demons t ra tes  and t r a n s f e r s  t o  t h e  u s e r  community a p p l i c a t i o n s  of NASA-developed 
technology i n  t h e  f i e l d s  o f  remote s e n s i n g ,  s a t e l l i t e  aommunication, env i ronmenta l  s c i e n c e s ,  and o t h e r  
s e l e c t e d  a p p l i c a t i o n s  programs. NSTL manages t h e  i n s t a l l a t i o n  and,  th rough  i n t e r a g e n c y  agreements ,  p r o v i d e s  
s u p p o r t  and m a i n t a i n s  f u l l  u t i l i z a t i o n  o f  a l l  f a c i l i t i e s  by NASA and c o l l o c a t e d  e lements  o f  o t h e r  e x e c u t i v e  
agenc ies .  These a g e n c i e s  are engaged i n  compat ib le  r e s e a r c h ,  development,  and o p e r a t i o n a l  ac t iv i t ies .  They 
i n c l u d e  t h e  Department o f  I n t e r i o r ,  t h e  Department o f  Commerce, t h e  Environmental  P r o t e c t i o n  Agency, t h e  
Department of T r a n s p o r t a t i o n ,  t h e  Department o f  Defense,  t h e  State of M i s s i s s i p p i ,  and t h e  State o f  
Louis iana .  The p r i n c i p a l  r o l e s  are:  
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' Space S h u t t l e  - NSTL p r o v i d e s ,  m a i n t a i n s  and manages t h e  f a c i l i t i e s  and t h e  r e l a t e d  c a p a b i l i t i e s  r e q u i r e d  
f o r  t h e  development and accep tance  t e s t i n g  o f  t h e  Space S h u t t l e  Main Engines and t h e  development t e s t i n g  o f  
t h e  S h u t t l e ' s  Main P r o p u l s i o n  T e s t  Article which c o n s i s t s  of a c l u s t e r  o f  t h r e e  main e n g i n e s ,  a n  e x t e r n a l  
t a n k  and a n  o r b i t e r  a f t- f u s e l a g e  s t r u c t u r e .  

Space A p p l i c a t i o n s  - Conducts a p p l i e d  r e s e a r c h ,  deve lops  t e c h n i q u e s ,  and demons t ra tes  and t r a n s f e r s  t o  t h e  
u s e r  community a p p l i c a t i o n s  of NASA-developed technology i n  t h e  f i e l d s  o f  remote s e n s i n g ,  sa te l l i t e  
communication and environmental  s c i e n c e s .  

SIBMARY OF RESOURCES REQUIRwwTS 

Funding Plan By Func t ion  

1981 1982 
1980 Budget Cur ren t  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

I. Personne l  and Re la ted  Costs...................... 3,343 3,444 3,716 3,749 

11. Travel........................................... 121 147 162 407 

111. F a c i l i t i e s  Services.............................. 1,118 1,286 668 61 1 

IV. Technica l  Services............................... 70 43 121  140 

V. Management and Operations........................ 254 188 899 71 7 

--- --- -66 --- 1981 Budget Amendment.......................... 

T o t a l ,  fund requirements....................... 4,906 5,042 5,566 5 ,624  
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D i s t r i b u t i o n  o f  Permanent P o s i t i o n s  by Programs 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  

D i r e c t  P o s i t  i o n s  

5 - 5 - 5 - 5 Space T r a n s p o r t a t i o n  Systems and Operations... . . . . . . .  - 
Space shuttle...................................... 5 5 5 5 

40 - 40  - 39 - 39 Space and Terrestr ia l  Applications................... - 

40 - Space applications... . . . . . . . . . . . . . . . . . . . . . .  ........ - 39 - 39 - 40 

45 S u b t o t a l ,  d i r e c t  p o s i t i o n s . . .  .................... - - 45 44 44 - - 
58 - 58 - 59 - 59 Center  Management and Opera t ions  Support  Pos i t ions . . .  - 

103 - - 103 - - 103 - - 103 T o t a l ,  permanent positions... . . . . . . . . . . . . . . . . . . . .  - - 
PROGBAM DESCRIPTION 

Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

I n  1982,  t h e  N a t i o n a l  Space Technology L a b o r a t o r i e s  w i l l  c o n t i n u e  t o  p r o v i d e ,  m a i n t a i n ,  and manage t h e  
f a c i l i t i e s  and t h e  r e l a t e d  c a p a b i l i t i e s  r e q u i r e d  f o r  development and a c c e p t a n c e  t e s t i n g  o f  t h e  Space S h u t t l e  
Main Engines and t e s t i n g  of t h e  S h u t t l e ' s  Main Propu ls ion  Test Article,  which c o n s i s t s  of a c l u s t e r  of t h r e e  
main e n g i n e s ,  an  e x t e r n a l  t a n k  and a n  o r b i t e r  a f t- f u s e l a g e  s t r u c t u r e .  
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Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

I n  1982, t h e  N a t i o n a l  Space Technology L a b o r a t o r i e s '  E a r t h  Resources Labora to ry ' s  program w i l l  con t inue :  

a. To conduct  r e s e a r c h  i n v e s t i g a t i o n s  i n  t h e  a p p l i c a t i o n  of remote ly  sensed  d a t a ,  s t r e s s i n g  i n t e r e s t s  and 
needs  o f  p o t e n t i a l  u s e r  a g e n c i e s .  Th i s  r e s e a r c h  a c t i v i t y  u s e s  e x i s t i n g  a i r c r a f t  and s a t e l l i t e  programs as  a 
b a s i c  s o u r c e  of remote ly  sensed d a t a  i n  c o n j u n c t i o n  wi th  s u r f a c e  d a t a  t o  develop t echn iques  and p rocedures  
f o r  p r a c t i c a l  a p p l i c a t i o n s  and t o  d e v i s e  c o s t - e f f e c t i v e  methods o f  t r a n s f e r r i n g  t h o s e  t e c h n i q u e s  t o  t h e  u s e r  
agenc ies .  

b .  To conduct  a p p l i c a t i o n s  demons t ra t ion  p r o j e c t s  i n  c o o p e r a t i o n  w i t h  F e d e r a l ,  s tate,  r e g i o n a l  and l o c a l  
government a g e n c i e s  and p r i v a t e  i n d u s t r y  t o  promote t h e  e f f e c t i v e  t r a n s f e r  of a p p l i c a t i o n s  technology as  
w e l l  as t o  reduce  systems c o s t s ,  i n c r e a s e  a d a p t i o n  t o  t h e  u s e r s  sys tems ,  and improve c o m p a t i b i l i t y  w i t h  
o t h e r  i n f o r m a t i o n  s o u r c e s  and p r o d u c t s  r o u t i n e l y  used by t h e  u se r  o r g a n i z a t i o n .  

c .  To s y s t e m a t i c a l l y  t r a n s f e r ,  p r i m a r i l y  t o  s t a t e  and l o c a l  governments i n  t h e  17-state r e g i o n  i n  t h e  
midwest, s o u t h  and s o u t h e a s t ,  t h e  a b i l i t y  t o  e f f e c t i v e l y  u s e  Landsat  d a t a  f o r  t h e i r  r e s o u r c e  management and 
p lann ing  d e c i s i o n  through t h e  Southern Regional  Remote Sensing A p p l i c a t i o n s  Center .  

d. To conduct  r e s e a r c h ,  develop a p p l i c a t i o n s  and t r a n s f e r  technology t o  t h e  u s e r  community i n  non-remote 
s e n s i n g  a p p l i c a t i o n s  p r i m a r i l y  i n  such  areas as d a t a  c o l l e c t i o n  sys tems ,  env i ronmenta l  sys tem development,  
and c l o s e d  ecosystems development. 

Center  Management and Operat ions  Support i s  d e f i n e d  a s  t h a t  suppor t  o r  services be ing  provided t o  a l l  NSTL 
o r g a n i z a t i o n s  which cannot  b e  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  The c i v i l  service 
personne l  invo lved  are: 

Manager and S t a f f  - The I n s t a l l a t i o n  Manager, Deputy Manager, and immediate s t a f f ,  e .g . ,  Legal ,  P a t e n t  
Counsel, Equal Opportuni ty ,  and P u b l i c  A f f a i r s .  
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Management Support  - I n c l u d e s  a wide r a n g e  o f  a c t i v i t y  c a t e g o r i z e d  as management s u p p o r t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  I n s t a l l a t i o n .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budge t  
management, program c o n t r o l ,  c o n t r a c t i n g  and procurement,  pe r sonne l  management, p r o p e r t y  management, f i n a n-  
c i a l  management, r e s o u r c e  c o n t r o l  and management in format ion  systems and a n a l y s i s .  

Opera t ions  Support  - T h i s  i s  a b road  spectrum of a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  
f a c i l i t i e s ,  b u i l d i n g s  and equipment and p rov ide  t h e  normal housekeeping services and l o g i s t i c s  s u p p o r t  f o r  
t h e  p e r s o n n e l  who manage and conduct t h e  a f f a i r s  o f  t h e  I n s t a l l a t i o n .  S p e c i f i c  ac t iv i t i e s  are: 

Maintenance and o p e r a t i o n s  o f  a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer s u p p o r t  
R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
Centerwide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  services 
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s  , e tc .  
Medical care o f  employees 
Photographic  and g r a p h i c  s u p p o r t  
S a f e t y  
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RESOURCE REQUIRPZlENTS BY FUNCTION 

1980 
Actual  

Summary ,of Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a. Permanent positions........................ 
b.  Other t h a n  f u l l- t i m e  permanent pos i t ions . . .  
C.  Overtime and o t h e r  compensation............ 

S u b t o t a l ,  Compensation..................... 

2. Benefits....................................... 

S u b t o t a l ,  Compensation and Benefits.. . . . . . .  

B. Support ing Costs  

1. T r a n s f e r  o f  Personnel.......................... 
2. Personne l  Training... . . . . . .  .................... 

S u b t o t a l ,  Support ing ~sts.. . . . . . . . . . . . . . . .  

T o t a l ,  Personnel  and Re la ted  Costs........... 

2 , 9 2 0  
111 

17 

3 ,048  

2 75 

3 ,323  

7 
13  

20 

3 ,343  

- 

1981 1982 
Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

3,444 3,716 3,749 

2 ,971  
145 

15 

3 ,185  
182 

15  

3 , 2 4 3  
147 

16 

3 ,131  

2 88 

3 ,419  

10  
15 - 
25 

3 ,444  

3 ,382  

304  

3 ,686  

15 
15 - 
30  

3 ,716  

3 ,406  

309 

3 ,715  

17 
17 - 
34 

3,749 - 
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Explana t ion  of Fund Requirements 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Compensation and Benefits.......................... 3,323 3,419 3,686 3,715 

1. Compensation................................... 3,048 3,131 3,382 3,406 

a. Permanent positions........................ 2,920 2,971 3,185 3,243 

The funds  shown w i l l  s u p p o r t  103 permanent p o s i t i o n s  i n  1982. The c u r r e n t  estimate f o r  1981 
r e f l e c t s  an  i n c r e a s e  over  t h e  1981 budget  estimate due t o  t h e  October 1980 pay i n c r e a s e .  

Basis of Cost f o r  Permanent P o s i t i o n s  

I n  1982, t h e  c o s t  o f  permanent p o s i t i o n s  w i l l  b e  $3,243,000, a n  i n c r e a s e  of $58,000 from 1981. The 
i n c r e a s e  r e s u l t s  from t h e  fo l lowing :  

Cost  of permanent p o s i t i o n s  i n  1981.................................................... 3,185 

Cost i n c r e a s e s  i n  1982.. +110 ............................................................... 
Within  g r a d e  and career advances:  

F u l l  y e a r  e f f e c t  o f  1981 actions....................................... +5 7 

F u l l  y e a r  e f f e c t  o f  1981 pay increases................................... +3 

F u l l  yea r  e f f e c t  of 1981 actions....................................... -3 3 
P a r t i a l  y e a r  e f f e c t  o f  1982 actions.................................... -1 9 

P a r t i a l  yea r  e f f e c t  of 1982 actions.................................... +5 0 

Cost d e c r e a s e s  i n  1982..................................................... 
Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  

-5 2 

Cost of permanent p o s i t i o n s  i n  1982........................................ 3,243 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s  

1. cost................................... 111 
2. Workyears.............................. 12 

145 
1 3  

182 
15 

147 
1 3  

The 1982 estimate w i l l  s u p p o r t  t h e  fo l lowing  programs: 

D i s t r i b u t i o n  of Other t h a n  Full-Time Permanent Workyears 

Program Workyear s 

Coopera t ive  training.......................................................... 5 
Opportuni ty  programs.......................................................... 1 
Other  temporary e m p l o ~ e n t . . . . . . .  ............................................. - 7 

1 3  Total....................................................................... - - 

The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  a r e s u l t  o f  t h e  
October 1980 pay i n c r e a s e .  
t h e  temporary appointments  planned f o r  1982. 

The 1982 estimate i s  t h e  r e s u l t  of  a r e d u c t i o n  of two workyears and changes i n  

c. Overtime and o t h e r  compensation... . . . .  ..... 1 7  15 15 16 

The over t ime  levels inc luded  a r e  n e c e s s a r y  t o  m e e t  management and a d m i n i s t r a t i v e  requ i rements  i n  
s u c h  areas a s  procurement and f i n a n c i a l  management. The 1982 estimate i s  e s s e n t i a l l y  level w i t h  1981. 
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2.  Benefits....................................... 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  Estimate E s t i m a t e  
(Thousands of D o l l a r s )  

275 - 288 - 3 04 - 
Following are t h e  amounts o f  c o n t r i b u t i o n  by ca tegory :  

Civil  Serv ice  Retirement Fund................ 202 21 2 224 22 8 
Employee l i f e  insurance...................... 9 15 8 9 
Employee h e a l t h  insurance.................... 61 60 62 62 
FICA......................................... 3 1 4 4 

6 6 Other benefits......o.....o.oo............... - - - - --- --- 
Total...................................... 275 - - 2 88 - 

_I 

3 04  - - 309 - - 
The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  a r e s u l t  o f  t h e  October 

1980 pay i n c r e a s e .  

B.  Support ing Costs................................... 20 - 25 
& 

30  - 34  - 
1. T r a n s f e r  of personnel........................ .. 7 10 15 17  

The amount e s t i m a t e d  f o r  1982 i s  based on t h e  e s t i m a t e d  personne l  replacements .  

2. Personnel  training............................. 1 3  15 15 1 7  

The personne l  t r a i n i n g  c o s t s  a r e  p r i m a r i l y  f o r  "Upward Mobi l i ty"  t r a i n i n g  f o r  women and m i n o r i t i e s ,  
and Equal Employment Opportuni ty  (EEO) t r a i n i n g .  The i n c r e a s e  i n  1982 i s  due t o  t h e  g r e a t e r  demand f o r  
upward m o b i l i t y  t r a i n i n g ,  and i n c r e a s e d  c o s t s  of t h e s e  t y p e s  o f  c o u r s e s .  
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1980 
Actual  

Summary of Fund Requirements 

A. Program Travel.................................... 56 

B. S c i e n t i f i c  and Technica l  Development Travel.. ..... 3 

62 C. Management and Operat ions  Travel.................. - 
121 T o t a l ,  Travel................................... - - 

A 1982 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Budget Budget Current  

147 - - 

67 

4 

76 - 
147 - - 

162 - - 

69 

3 

90 

162 

- 

- - 

76 

3 

32 8 - 
407 - - 

Explana t ion  of Fund Requirements 

76 - 69 - 67 - 56 A .  Program ~avel.................................... - 
Program travel requ i rements  are d i r e c t l y  r e l a t e d  t o  t h e  accomplishment o f  t h e  L a b o r a t o r i e s '  miss ion ,  

and w i l l  mainly  b e  i n  s u p p o r t  of Space and Terrestrial Appl ica t ions .  The 1981 c u r r e n t  and t h e  1982 budget  
estimates r e f l e c t  t r a n s p o r t a t i o n  and p e r  diem rate i n c r e a s e s .  

3 - 3 - 4 - 3 B. S c i e n t i f i c  and Technica l  Development Travel....... - 
S c i e n t i f i c  and t e c h n i c a l  development travel w i l l  pe rmi t  employees t o  p a r t i c i p a t e  i n  mee t ings  and 

t e c h n i c a l  seminars  w i t h  o t h e r  r e p r e s e n t a t i v e s  of t h e  ae rospace  community. This p a r t i c i p a t i o n  a l l o w s  them t o  
b e n e f i t  from exposure  t o  t e c h n o l o g i c a l  advances  o u t s i d e  NSTL a s  w e l l  as t o  p r e s e n t  b o t h  accomplishments and 
problems t o  t h e i r  a s s o c i a t e s .  Many of t h e  mee t ings  are working p a n e l s  convened t o  s o l v e  c e r t a i n  problems 
f o r  t h e  b e n e f i t  of t h e  Government. 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t  i m a  te  E s t i m a t e  
( Thousands of  Do l l a r  s ) 

32 8 - 90 - 76 - 62 C. Management and Operat ions ~avel. . . . . . . . . . . . . . . . . .  - 
Management and o p e r a t i o n s  t rave l  i s  used f o r  t h e  d i r e c t i o n  and coord ina t ion  of  g e n e r a l  management 

matters. It i n c l u d e s  travel i n  such  areas as pe r sonne l ,  f i n a n c i a l  management, and procurement ac t iv i t i e s ;  
t ravel  of t h e  Labora to r i e s '  t o p  management t o  NASA Headquarters  and o t h e r  NASA Centers ;  and l o c a l  t r a n s-  
p o r t a t i o n .  The 1982 estimate i n c l u d e s  t h e  r e n t a l  c o s t s  of GSA v e h i c l e s  f o r  t h e  Earth Resources Laboratory 
(ERL), and r e f l e c t s  t h e  f u n c t i o n a l  r ea l l i gnmen t  of l o c a l  t r a n s p o r t a t i o n  c o s t s ,  i n c l u d i n g  v e h i c l e s  used by 
non-ERL NASA e lements  and t h e  suppor t  c o n t r a c t o r s ,  from t h e  Transpor t a t ion  sub func t ion  t o  t h i s  f u n c t i o n .  

I 

611 - - 668 - - I110 FACILITIES S ~ V f C E S o o o o o o o ~ ~ o o o ~ o o o o o o o o o o o o o o o o o  1,118 1,286 

The NSTL cove r s  138,807 acres of  grounds and a complex of f a c i l i t i e s  which are comprised of 
l a b o r a t o r i e s ,  o f f i c e s ,  and r o c k e t  eng ine  tes t  f a c i l i t i e s .  The complex encompasses some 1,178,177 g r o s s  
squa re  fee t  of  b u i l d i n g  space  i n c l u d i n g  seven  main b u i l d i n g s .  Also inc luded are f i v e  major t e c h n i c a l  
f a c i l i t i e s .  This  p h y s i c a l  p l a n t  s u p p o r t s  a n  ave rage  d a i l y  o n- s i t e  popu la t ion  of 3,000 t o  3,500 personnel .  
Many of t h e  test  f a c i l i t i e s  a r e  u t i l i z e d  on schedu le s  i nvo lv ing  more t h a n  one s h i f t  and/or  f r e q u e n t l y  du r ing  
o f f -peak hour s  . 

Summary of  Fund Requirements 

100 - 161 A. Maintenance and Rela ted  Services................. - 
1. Facilities................................... 160 
2. Equipment... ................................. 1 

100 --- 
246 - 117 B. Cus tod ia l  Services............................... - 

C. U t i l i t i e s  Services............................... 840 940 

T o t a l ,  F a c i l i t i e s  Services..................... 1,118 1,286 

123 - 
123 --- 
101 

444 

- 

- 

136 - 
136 --- 
113 

362 

61 1 

- 

- 

- - 
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Explanat ion  of  Fund Requirements 

1981 
1980 Budget Current  

1982 
Budget - 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

136 - 123 - 100 - 161 A. Maintenance and Rela ted  Services................. - 
1. Facilities..o................................ 160 100 123 136 

This  a c t i v i t y  provides  f o r  t h e  mod i f i ca t ions  and a l t e r a t i o n s  of f a c i l i t i e s  f o r  normal r e c u r r i n g  
movements o f  personnel  and equipment of t h e  Ea r th  Resources Laboratory.  The i n c r e a s e s  from t h e  1951 budget  
estimate t o  t h e  1981 c u r r e n t  estimate t o  1982 i s  due t o  a reassessment  of requi rements  based on p r i o r  year  
expe r i ence ,  a s  w e l l  as c o s t  e s c a l a t i o n .  

--- --- --- 2. Equipment. ................................... 1 

Provided f o r  one-time purchase  of equipment needed f o r  t h e  Earth Resources Laboratory.  

113 - 101 - 246 - 117 B. Cus tod ia l  S e L . V i c e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
Provides  f o r  NASA's s h a r e  of  s e c u r i t y  guard services, j a n i t o r i a l  services and f i r e  p r o t e c t i o n  t o  

pe r sonne l  by t h e  Na t iona l  Space Technology L a b o r a t o r i e s  i n s t i t u t i o n a l  suppor t  services c o n t r a c t o r .  The 
d e c r e a s e  from t h e  1981 budget  estimate r e f l e c t s  t h e  rea l ignment  undertaken t o  more a c c u r a t e l y  p o r t r a y  NASA 
and t e n a n t  s h a r e  of t h e  c o s t  of t h e s e  services. 

362 - 444 - 940 - 840 C. U t i l i t y  Services........................c........ - 
Provides  f o r  t h e  purchase  of  t h e  two u t i l i t y  commodities; e l e c t r i c i t y  from t h e  M i s s i s s i p p i  Power 

Company and n a t u r a l  g a s  from t h e  United Gas P ipe  L ine  Company. 
a t  NSTL. Also provided i s  NASA's s h a r e  of  t h e  o p e r a t i o n  of t h e  u t i l i t y  d i s t r i b u t i o n  and c o n t r o l  sys tems,  
water w e l l s  and sewage systems. 

Na tu ra l  g a s  i s  t h e  primary h e a t i n g  f u e l  used 

The dec rease  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate and subsequent ly  t o  1982 
d i r e c t l y  r e f l e c t s  t h e  rea l ignment  under taken  t o  more a c c u r a t e l y  p o r t r a y  NASA and t e n a n t  s h a r e  of the c o s t  of 
t h e s e  services. 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

The e s t ima ted  requi rements  f o r  purchased u t i l i t i e s  are as fo l lows:  

1. E l e c t r i c i t y  (1,886 mW/Hrs).............................. ......................... 111 
2. Natu ra l  g a s  (20,189 K cu.  ft.)................................................... 86 

70 - 

Summary of Fund Requirements 

A. Automatic Data P r o c e s s i n g  

34 1. Operations..................... ............... - 
10 B. S c i e n t i f i c  and Technica l  Information.............. - 

1. Libra ry  ....................................... 5 
2. Education and information..................... 5 

26 C. Shop Support and Services......................... - 

70 T o t a l ,  Technica l  Services....................... - - 

37 - 
6 - 

121 

36 - 
61 - 

6 
55 

24 

121 

- 
- - 

Explanat ion  of Fund Requirements 

36 

1. Operations........ ............................ 34 37 36 

- 37 - 34 A. Automatic Data Processing......................... - 

140 - - 

39 - 
73 - 

7 
66 

28 

140 

- 
- - 

39 

39 

- 

Provides  f o r  t h e  s u p p l i e s ,  materials and so f tware  programs i n  suppor t  of t h e  Earth Resources 
Labora tory ' s  ADP requi rements .  

RPM 4-13 



1981 19 82 
Budget 1980 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

73  - 61 - 6 - 10 B. S c i e n t i f i c  and Technical  Information.............. - 
1. Library....................... ................ 5 6 6 7 

Provides  f o r  t h e  books, p e r i o d i c a l s  and o t h e r  t e c h n i c a l  r e p o r t s  r e q u i r e d  by t h e  Earth Resources 
Laboratory.  

2. Education and information..................... 5 --- 55 66 

Provides  f o r  NASA's s h a r e  of upgrading and o p e r a t i n g  t h e  NSTL V i s i t o r  Informat ion  Center.  This i s  
a comprehensive three- phase program n o t  planned a t  t h e  t i m e  o f  t h e  1981 budget  estimate. 

2 8  - 24 C. Shop Support and Services.....................,... - - - --- 26 

Provides  f o r  NASA's s h a r e  of such  t e c h n i c a l  services as  r e l i a b i l i t y  and q u a l i t y  a s su rance ,  s a f e t y ,  
photography and g raph ic s .  
a c c u r a t e l y  p o r t r a y  NASA and t e n a n t  s h a r i n g  of services. 

The i n c l u s i o n  of t h e s e  Services r e f l e c t  t h e  rea l ignment  undertaken t.0 more 

254 - - 188 - - 899 - - 71 7 - - 
Summary of Fund Requirements 

A. Admin i s t r a t ive  Communications..................... 93 25 406 44 5 

B. P r i n t i n g  and Reproduction......................... 41 48 40 45 

C. T r a n s p o r t a t i o n  35 18  347 127 .................................... 
100 - 106 - 97 - 85 D. I n s t a l l a t i o n  Common Services...................... - 

T o t a l ,  Management and Operat ions.  ............... 254 - - 188 - - 71 7 - - 
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Explanat ion  of  Fund Requirements 

1981 1982 
1980 Budget Current  Budget 

Actual  Estimate E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

44 5 - 4 06 - 25 - 93 A. Admin i s t r a t ive  Communications...................... - 
Provides  f o r  NASA’s s h a r e  of  t h e  l o c a l  te lephone  service, FTS, l ong  d i s t a n c e ,  and o p e r a t i o n  and 

maintenance of  t h e  o n- s i t e  communications equipment and switchboard.  The i n c r e a s e  i n  1981 from t h e  budget  
estimate i s  due t o  t h e  rea l ignment  o f  NASA and t e n a n t  funding. The 1982 i n c r e a s e  i s  due t o  inc reased  c o s t s  
f o r  t h e s e  services. 

B. Admin i s t r a t ive  Printing............................ 41 - 48 - 40 - 45 - 
Provides  f o r  p r i n t i n g  and r ep roduc t ion  services i n  suppor t  of  t h e  Earth Resources Laboratory.  The 

d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  c u r r e n t  estimate r e f l e c t s  a rephas ing  of requi rements .  The 
i n c r e a s e  i n  1982 r e s u l t s  from inc reased  requi rements  as w e l l  a s  inc reased  c o s t s  f o r  t h e s e  services. 

127 - ...................... 347 18 35 - - C.  Transportation............... - 
This  estimate inc ludes  f r e i g h t  c o s t s ,  government b i l l s  of l a d i n g ,  a i r  f r e i g h t ,  o t h e r  g e n e r a l  shipments  

and r e l a t e d  t r a n s p o r t a t i o n  c o s t s .  The 1981 c u r r e n t  estimate r e f l e c t s  t h e  rea l ignment  of  c e r t a i n  l o c a l  
t r a n s p o r t a t i o n  c o s t s ,  i nc lud ing  r e n t a l  o f  v e h i c l e s  used by non-Earth Resources Laboratory NASA e lements  and 
c o n t r a c t o r s ,  t o  more r e a l i s t i c a l l y  p o r t r a y  NASA v e r s u s  t e n a n t  usage of  f u n c t i o n a l  services. The 1982 
estimate r e f l e c t s  a f u n c t i o n a l  rea l ignment  between t h e  t r a n s p o r t a t i o n  and management and o p e r a t i o n s  travel 
f u n c t i o n s  invo lv ing  c e r t a i n  l o c a l  t r a n s p o r t a t i o n  c o s t s .  

100 - 106 - 97 - 85 D. I n s t a l l a t i o n  Common Services....................... - 
Provides  s u p p l i e s ,  materials and equipment f o r  t h e  Ear th  Resources Laboratory.  The dec rease  from t h e  

1981 c u r r e n t  estimate t o  t h e  1982 estimate r e f l e c t s  a s l i g h t  dec rease  i n  requi rements .  
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I NSTLSUMMARY STAFFING I 

RESOURCES & FINANCIAL 
MANAGEMENT OFFICE 

FY81 FY82 -- 
GS- 14 1 1 
All  other GS _ -  16 17 

TOTAL PERMANENT 17 18 

FY81  FY82 -- 
SES 3 3 
GS16 
GS-15 5 5 
GS-14 10 10 

85 85 All other GS 

TOTAL PERMANENT 103 103 
- -  

PROCUREMENT & CONTRACTS 
OFFICE 

FY81 FY82 

GS-14 1 1 
12 11 All other GS 

TOTAL PERMANENT 13 12 

-- 

- _  

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
NATIONAL SPACE TECHNOLOGY LABORATORIES 

OFFICE OF THE MANAGER 
~~~ ~ 

FY81 FY82 -- 
SES 2 2 

GS-16 - 
3 3 All other GS _ -  

TOTAL PERMANENT 5 5 

CHIEF COUNSEL 

FY81 FY82 -- 
GS-15 1 1 
All other GS - 1 -  1 
TOTAL PERMANENT 2 2 

EXECUTIVE STAFF 

-- FY81 FY82 

GS-14 
All other GS 

TOTAL PERMANENT 4 4 
- 4 -  4 

I FACILITIES ENGINEERING 
OFFICE 

FY81 F Y 8 2  

GS- 14 
All other GS 

TOTAL PERMANENT 9 

EARTH RESOURCES 
LABORATORY 

FY81 FY82 

GS-15 4 4 
GS-14 5 5 

30 30 All other GS 

TOTAL PERMANENT 40 40 
_ -  

I INSTALLATIONS OPERATIONS 
OFFICE 

f Y 8 1  FY82 -- 
GS-14 2 2 

11 11 All other GS 

TOTAL PERMANENT 13 13 
- -  
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RESEARCH AND PROGRAM MANAGENENT 

FISCAL YEAR 1982 ESTIMATES 

GODDARD SPACE FLIGHT CENTER 

DESCRIPT IO19 

The Goddard Space F l i g h t  Center ,  l o c a t e d  15 m i l e s  n o r t h e a s t  of  Washington, D.C., a t  Greenbel t ,  Maryland i s  
s i t u a t e d  on a 552-acre main s i t e .  Three a d d i t i o n a l  nearby  p l o t s  of  601 acres comprise t h e  remote s i te  area 
and c o n t a i n  t h e  Goddard Antenna T e s t  Range, t h e  Goddard O p t i c a l  F a c i l i t y ,  t h e  P ropu l s ion  Research F a c i l i t y ,  
t h e  Magnetic F i e l d s  Component T e s t  F a c i l i t y ,  t h e  A t t i t u d e  Control  T e s t  F a c i l i t y ,  and t h e  Network Tra in ing  
and T e s t  F a c i l i t y .  Ihe t o t a l  c a p i t a l  inves tment  f o r  t h e  Goddard Space F l i g h t  Center ,  i n c l u d i n g  t r a c k i n g  
s t a t i o n s  and con t r ac to r- he ld  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s  as  of September 30, 1980, w a s  $724,218,000. 

The m a j o r i t y  of  t h e  Goddard Center 's  personnel  are l o c a t e d  a t  Greenbel t ,  Maryland; o t h e r  pe r sonne l  are 
l o c a t e d  a t  t h e  Goddard I n s t i t u t e  f o r  Space S tud ie s  i n  New York C i ty ,  and throughout  t h e  wor ld ,  managing t h e  
o p e r a t i o n  o f  sa te l l i t e  t r a c k i n g  and communications network s t a t i o n s .  

CENTKR ROLES AND MISSIOHS 

The Goddard Space F l i g h t  Center  (GSFC), e s t a b l i s h e d  i n  1959 a s  t h e  f i r s t  major United S t a t e s  i n s t a l l a t i o n  
devoted t o  t h e  i n v e s t i g a t i o n  and e x p l o r a t i o n  of  space ,  conducts  a wide- ranging program i n  space  s c i e n c e  and 
a p p l i c a t i o n s .  The GSFC h a s  developed many d i v e r s e  c a p a b i l i t i e s :  t h e  management of  complex p r o j e c t s ;  t h e  
development of wholly i n t e g r a t e d  s p a c e c r a f t ,  ranging  from systems eng inee r ing  t o  development, i n t e g r a t i o n ,  
and t e s t i n g ;  t h e  development and o p e r a t i o n  of  s a t e l l i t e  t r a c k i n g  networks,  d a t a  a c q u i s i t i o n  and a n a l y s i s ;  
and s c i e n t i f i c  r e s e a r c h  t o  i n c l u d e  b o t h  t h e o r e t i c a l  s t u d i e s  and t h e  development of  many s i g n i f i c a n t  
s c i e n t i f i c  experiments  flown on sa te l l i t e s .  The p r i n c i p a l  and suppor t ing  r o l e s  are: 

PRINC I PAL 

E a r t h  O r b i t a l  Spacec ra f t  Development and F l i g h t  Opera t ions  - i n c l u d i n g  s p a c e c r a f t  p ropu l s ion  and 
suppor t ing  technology such as low c o s t  s t r u c t u r a l  e v a l u a t i o n  and r e l i a b i l i t y  demonst ra t ion ,  advanced 
guidance  systems and space  power systems.  Major emphasis i s  on automated, s t a n d a r d  s p a c e c r a f t  systems,  
f r e e- f l y e r s ,  experiment  development and i n t e g r a t i o n ,  and t h e  p lanning  and conducting o f  a s s o c i a t e d  f l i g h t  
o p e r a t i o n s .  
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Tracking and Data Acqu i s i t i on  Sys tems  and Support Operat ions - planning ,  developing and implementing t h e  
t r a c k i n g  network, d a t a  p roces s ing  and a n a l y s i s ,  communications, and miss ion  c o n t r o l  systems and f a c i l i t i e s ;  
p lanning  and conduct ing suppor t  o f  Ea r th  o r b i t a l  s p a c e c r a f t ,  which i n c l u d e s  f l i g h t  c o n t r o l ,  t r a c k i n g ,  d a t a  
a c q u i s i t i o n ,  communications, and in format ion  process ing  and a n a l y s i s ;  and network p lanning  and implemen- 
t a t i o n  suppor t  f o r  S h u t t l e ,  i n c l u d i n g  O r b i t a l  F l i g h t  Tests. (Tracking and d a t a  a c q u i s i t i o n  r e s p o n s i b i l i t i e s  
i n c l u d e  o r b i t a l  phase a c q u i s i t i o n  of a l l  miss ion  t ypes  such as  manned and deep space ) .  

Spacelab Payloads - developing,  a n a l y t i c a l l y  i n t e g r a t i n g  and p roces s ing  d a t a  f o r  Spacelab payloads i n  
a s t r o p h y s i c s ,  s o l a r  terrestrial phys i c s ,  astronomy, and a p p l i c a t i o n s .  

Space Phys ics  and Astronomy Payloads - developing t h e  t e c h n i c a l  d i s c i p l i n e  base ,  i nc lud ing  as t ronomica l  
s enso r s ;  developing and implementing f l i g h t  experiments ,  i nc lud ing  space  phys ics  and exper imenta t ion  f o r  
p l a n e t a r y  miss ions .  

App l i ca t i ons  Research and Development - developing t h e  t e c h n i c a l  d i s c i p l i n e  base ,  spaceborne s e n s o r s ,  
ground d a t a  process ing  and a n a l y s i s  systems,  and implementing a p p l i c a t i o n s  experiments  f o r  Environmental 
Observa t ions  and Resources Observat ions.  

Upper Atmospheric Research - developing and apply ing  a n a l y t i c a l  t e chn iques ,  e v a l u a t i n g  advanced 
in s t rumen ta t i on  concepts  f o r  a tmospheric  c o n s t i t u e n t  a n a l y s i s ,  and developing concepts  f o r  f u t u r e  f l i g h t  
miss ions .  

In format ion  Systems Technology - developing and main ta in ing  a technology base .  

Sounding Rocket Development, Procurement and Opera t ions  - developing and procur ing  sounding r o c k e t s  and 
c a r r y i n g  o u t  a l l  phases  of o p e r a t i o n s  from m i s s i o n / f l i g h t  planning t o  l and ing  and recovery.  
suppor t i ng  systems ( i . e . ,  guidance,  t e l e m e t r y  and a t t i t u d e  c o n t r o l ) ,  payload c a r r i e r  development and 
development a c q u i s i t i o n .  Most GSFC sounding rocke t  ac t iv i t i e s  involve  t h e  h ighe r  performance, more complex 
v e h i c l e  suppor t  systems. Most ac t iv i t i e s  invo lv ing  lower performance v e h i c l e  s y s t e m s  are ass igned  t o  
Wallops F l i g h t  Center.  

I nc ludes  

Launch Vehicle  Procurement - focus ing  on Delta procurement f o r  Space Science and Space Appl ica t ions-  
o r i e n t e d  mi s s ions ,  re imbursab le  miss ions  f o r  o t h e r  Government agenc i e s ,  domestic commercial u s e r s ,  and 
i n t e r n a t i o n a l  u s e r s .  

SUPPORTING 

P l a n e t a r y  Sc ience  - developing and apply ing  techniques  f o r  t h e  a n a l y s i s  of p l a n e t a r y  atmospheres.  
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SUMMARY OF BESOURCES REQUIRPMENTS 

Funding P lan  by Funct ion 

1980 
Actual  

I. Personne l  and Rela ted  Costs...................... 112,996 

11. Travel........................................... 2,476 

111. F a c i l i t i e s  Services.............................. 8,772 

IV. Technica l  Services............................... 3,111 

V. Management and Operations.... .  ................... 6,120 

1981 Budget ~endment. . . . . . . . . . . . . . . . . . . . . . . . . .  --- 
T o t a l ,  fund requi rements  ..................... 133,475 

1981 
Budget Current  

Es t imate  Es t imate  
(Thousands of  D o l l a r s )  

11 5,638 120,231 

2,712 2,677 

11,816 11,383 

3,076 2,917 

6,093 6,511 

137,575 143,719 

1982 
Budget 

Es t imate  

123,242 

3,385 

14,574 

2,932 

7,472 

151,605 
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D i s t r i b u t i o n  of  Permanent P o s i t i o n s  by Program 

Direct P o s i t i o n s  

Space T r a n s p o r t a t i o n  Systems and Operations.......... 

Space shuttle...................................... 
Space f l i g h t  operations............................ 
Expendable l aunch  vehicles......................... 

Space Science........................................ 

Phys i c s  and astrono~..... . . . . . . . . . . . . . . . . . . . . . . . . .  
P l a n e t a r y  exploration.............................. 

Space and Terrestrial Applications................... 

Space applicat ions. . . . . . . . . . .  ....................... 
Technology utilization.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ae ronau t i c s  and Space Technology..................... 

Space r e s e a r c h  and technology...................... 

Space Tracking and Data Systems...................... 

Tracking and d a t a  acquisition...................... 

S u b t o t a l ,  d i r e c t  positions....................... 

Center  Management and Operat ions Support Pos i t i ons . .  . 
T o t a l ,  permanent positions....................... 

1981 
1980 Budget 

Actual  Estimate 

72 - 142 - 
32 3 
42 21 
68  48 

967 1,052 - 
961 881 

91 86 

9 84 - 843 - 
822 97 1 

21 13  

128  120 

120  128 

- - 

538 

538 

2,737 2,689 

- 580 - 
- 5 80 - 

751 

3 ,444  3,440 

- 707 - 
- 

Current  
E s t i m a t e  

154  

38 
40 
76 

992 

908 
84 

912 

893 
19  

118  

118 

558 

558 

2 ,734  

710 

3,444 

- 

- 

- 

- 

- 

- 

- 

1982 
Budget 

E s t i m a t e  

141 
- 0  

23 
42 
76  

985 - 
913 

72 

91 5 

894 
21 

- 

147 - 
147 

546 - 
546 - 

2,734  

710  - 
3,444 
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PROGRBM DESCRIPTION 

Permanent P o s i t i o n s  
( C i v i l  Se rv i ce )  

23 

The o b j e c t i v e  of  t h e  Space S h u t t l e  a c t i v i t i e s  a t  GSFC i s  t o  p l a n  and implement t h e  equipment systems,  
communications d a t a ,  v o i c e  c i r c u i t s ,  and o p e r a t i o n a l  procedures  r e q u i r e d  f o r  suppor t  du r ing  t h e  O r b i t a l  
F l i g h t  Test phase and t h e  subsequent  o p e r a t i o n a l  phase of  t h e  S h u t t l e  program. 

The o b j e c t i v e  of  t h e  GSFC a c t i v i t i e s  i n  t h i s  area i s  t o  p rod ide  t h e  t e c h n i c a l  suppor t  and d a t a  t o  
e f f e c t i v e l y  i n t e g r a t e  GSFC f r e e- f l y e r  payloads  i n t o  t h e  Space Transpor t a t ion  System. During 1982, GSFC w i l l  
perform a v a r i e t y  of s t u d i e s ,  u t i l i z i n g  i t s  s c i e n t i f i c  and t e c h n i c a l  base ,  t o  b e t t e r  develop  t h e  S h u t t l e  
payload requi rements  and i n t e r f a c e  f o r  t h e  Goddard f r e e- f l y e r  payloads.  

EXPENDABLE LAUNCH ~HICLES... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76 

The GSFC i s  t h e  management c e n t e r  f o r  t h e  Delta launch v e h i c l e .  The De l t a  v e h i c l e  i s  NASA's o n l y  medium 
c l a s s  s t a n d a r d  launch v e h i c l e  and h a s  t h e  c a p a b i l i t y  of a c c u r a t e l y  p u t t i n g  a w i d e  v a r i e t y  of s p a c e c r a f t  i n t o  
a broad spectrum of o r b i t s ,  ranging  from e q u a t o r i a l  t o  p o l a r  i n c l i n a t i o n s .  The Delta i s  used f o r  NASA 
m i s s i o n s ,  f o r  a wide range  o f  r e imbursab le  mis s ions  f o r  o t h e r  Government a g e n c i e s ,  domest ic  commercial 
u s e r s ,  and i n t e r n a t i o n a l  u s e r s .  The Delta program provides  f o r  p roduc t ion  of  t h e  launch v e h i c l e s  r e q u i r e d  
f o r  approved mis s ions ,  necessa ry  o p e r a t i o n s  s u p p o r t ,  p roduc t ion  c a p a b i l i t y  f o r  p r o j e c t e d  mis s ions  and s o l i d  
p r o p e l l a n t  upper s t a g e s  and apogee b o o s t e r  motors.  The Delta p r o j e c t  p rov ides  eng inee r ing ,  q u a l i t y ,  and 
c o n f i g u r a t i o n  c o n t r o l  s e r v i c e s  t o  ma in ta in  o p e r a t i o n a l  c a p a b i l i t y  w i th  h i g h  r e l i a b i l i t y .  

91 3 

P h y s i c s  and Astronomy i s  comprised of r e s e a r c h  i n  two major  areas: Ast rophys ics  and So la r  Terrestrial  
Research. 

As t rophys ic s  a c t i v i t i e s  have t h e  o b j e c t i v e s  o f :  accomplishing l a b o r a t o r y  and f l i g h t  s c i e n t i f i c  r e s e a r c h  
t o  i n c r e a s e  human knowledge of  t h e  Earth 's  space  environment ,  t h e  stars, and o t h e r  ce l e s t i a l  o b j e c t s ;  and 
p rov id ing  advanced t e c h n i c a l  development of exper iments  and s p a c e c r a f t  components f o r  a s t r o p h y s i c s  miss ions .  
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To t h i s  end, GSFC h a s  organized  i t s  a c t i v i t i e s  t o  accomplish s c i e n t i f i c  p rog re s s  i n  a l l  of t h e  fo l lowing  
d i s c i p l i n e  areas of  a s t r o p h y s i c s :  gamma r a y  astronomy, X-ray astronomy, u l t r a v i o l e t  and o p t i c a l  astronomy, 
i n f r a r e d  and r a d i o  astronomy, and par t ic le  a s t r o p h y s i c s .  

So l a r  Terrestrial ac t iv i t ies  seek  t o  unders tand t h e  p roces se s  t h a t  g e n e r a t e  energy i n  t h e  Sun, t r ans fo rm 
and t r a n s p o r t  t h a t  energy t o  t h e  Ear th ,  as  w e l l  as t h e  i n t e r a c t i o n s  of t h a t  energy w i th  t h e  Ear th ' s  space  
environment and magnetic f i e l d .  Therefore ,  t h e  Solar  Terrestrial a c t i v i t i e s  a t  GSFC invo lve  bo th  s o l a r  and 
space plasma phys ics .  

During 1982, GSFC i n v e s t i g a t o r s  w i l l  a c t i v e l y  b e  involved i n  development of i n s t rumen t s  f o r  t h e  Space 
Telescope,  Gamma Ray Observatory,  C o s m i c  Background Explorer ,  S h u t t l e  Payloads and I n t e g r a t e d  Rocket 
Experiments,  I n t e r n a t i o n a l  So l a r  Po l a r  Mission,  and a n a l y s i s  of d a t a  from several major Phys ics  and 
Astronomy mis s ions ,  t h e  High Energy Astronomy Observatory,  t h e  D y n a m i c s  Explorer ,  t h e  Solar  Maximum Mission,  
t h e  O r b i t i n g  Astronomical Sa te l l i te ,  t h e  Atmosphere Explorer ,  t h e  I n t e r n a t i o n a l  Monitoring Probe,  and t h e  
Small Astronomy Satel l i te .  

I n  1982, t h e  I n t e r n a t i o n a l  U l t r a v i o l e t  Explorer  (IUE) s p a c e c r a f t ,  w i t h  i t s  unique s a t e l l i t e  c o n t r o l  and 
d a t a  management systems,  w i l l  con t inue  t o  a f f o r d  gues t  obse rve r s  t h e  oppor tun i ty  t o  p o i n t  t h e  s a t e l l i t e  i n  
real-time from t h e  ground, qu i ck ly  make o b s e r v a t i o n s ,  and r e c e i v e  d a t a  i n  v i s u a l  fo rmats .  A d d i t i o n a l l y ,  i t  
i s  expecced t h a t  t h e  I n t e r n a t i o n a l  Sun-Earth Explorer  (ISEE) series w i l l  p rov ide  unusual  o p p o r t u n i t i e s  t o  
s t udy  t h e  dynamic i n t e r a c t i o n s  of  s o l a r  wind and t h e  Ear th ' s  magnetosphere from v a r i o u s  p o i n t s  i n  space.  

I n  1982,  o t h e r  Explorer  e f f o r t s  w i l l  con t inue .  It i s  a n t i c i p a t e d  t h a t  we w i l l  move i n t o  development of 
t h e  fo l lowing  Explorer  miss ions :  Active Magnetosphere P a r t i c l e  Trace'r Experiment; Cosmic Background 
Explorer ;  and Extreme U l t r a v i o l e t  Explorer .  

GSFC w i l l . p r o v i d e  t h e  management and suppor t  of NASA Domestic and I n t e r n a t i o n a l  Sounding Rocket 
programs. The p r o j e c t  involvement ex tends  from t h e  concept ion  through launch  and d a t a  a n a l y s i s  i n  suppor t  
o f  r e s e a r c h  w i th in  G a l a c t i c  Astronomy, High Energy As t rophys ics ,  So l a r  Phys i c s ,  Aeronomy, Meteorology, 
P l ane t a ry  Astronomy, and t h e  space  a p p l i c a t i o n s  of  materials p roces s ing  s c i ence .  During 1982, we p l an  t o  
i n t r o d u c e  sounding rocke t  technology t o  t h e  S h u t t l e  v ia  t h e  mode of Experiments of Opportuni ty  (EOP). This  
i s  a c o s t - e f f e c t i v e  approach which a l l o t f s  t h e  experimenter  t o  o b t a i n  s c i e n t i f i c  d a t a  from an ins t rument  
des igned  t o  f l y  on a sounding r o c k e t  or t h e  S h u t t l e .  In 1982, w e  a n t i c i p a t e  t h e  accomplishment of t h e  
development and implementation of l o g i s t i c  and t e c h n i c a l  c o n s u l t a t i o n  s e r v i c e s  f o r  t h e  Shu t t l e ' s  s e l f -  
conta ined  payload c o n t a i n e r s  (Getaway Spec i a l  Program). 
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Permanent P o s i t i o n s  
( C i v i l  Serv ice)  

The GSFC s c i e n c e  a c t i v i t y  w i t h i n  t h e  P l a n e t a r y  Explora t ion  program i s  des igned t o  emphasize t h e  phys i c s  of  
i n t e r p l a n e t a r y  space  and p l a n e t a r y  environments.  To t h i s  end, GSFC w i l l ,  i n  1982, ma in ta in  as s t r o n g  and 
v i a b l e  a r e s e a r c h  group as i s  r e q u i r e d  t o  c a r r y  o u t  t h i s  r o l e .  

During 1982, GSFC i n v e s t i g a t o r s  w i l l  be  a c t i v e l y  involved i n  t h e  development of two ins t rumen t s ,  t h e  
N e u t r a l  Mass Spectrometer  and t h e  Photopolar imeter  Radiometer f o r  G a l i l e o .  These in s t rumen t s  w i l l  measure 
chemical  composi t ion and t h e  p h y s i c a l  p r o p e r t i e s  of  c louds  i n  t h e  atmosphere of J u p i t e r .  GSFC w i l l  a l s o  b e  
involved  i n  t h e  d a t a  a n a l y s i s  a c t i v i t y  of  v a r i o u s  in s t rumen t s  on  Voyager and Pioneer  Venus. 

894 

The Space and Terrestr ia l  App l i ca t ions  program f o r  1982 spans  t h i s  Center 's  broad r o l e s  and mis s ions  
mandate. Included f o r  1982 are a c t i v i t i e s  i n  t h e  d i s c i p l i n e  areas of Resource Observa t ions  and 
Environmental Observat ions.  

GSFC i s  engaged i n  t h r e e  major t y p e s  of a c t i v i t i e s  i n  t h e s e  areas: a. Research and Technology; 
b. F l i g h t  P r o j e c t s ;  and c. App l i ca t ion  Demonstrations. These a c t i v i t i e s  may b e  c h a r a c t e r i z e d  as fo l lows :  

A. The App l i ca t ions  Research and Technology e f f o r t ,  i n  g e n e r a l ,  i s  d i r e c t e d  toward s o l v i n g  major problems 
i n  t h e  above mentioned major a p p l i c a t i o n s  d i s c i p l i n e s .  It stresses c o n t i n u i t y  of a p p l i e d  r e s e a r c h  from t h e  
assessment  of  t h e s e  problems t o  concep tua l  i n s t rumen t  d e s i g n  and t e s t i n g ,  mi s s ion  and payload s t u d i e s ,  
concep t s  of f l i g h t  mi s s ions ,  and t h e i r  f i n a l  a n a l y s e s  and e v a l u a t i o n  a f t e r  launch.  It i n c l u d e s  t h e  des ign  
and c o n s t r u c t i o n  of  mathematical  models t o  s tudy :  

1. The g l o b a l  c i r c u l a t i o n  of  t h i s  p l a n e t ' s  atmosphere f o r  b e t t e r  weather  and climate p r e d i c t i o n s ;  

2. The dynamics of t h e  Ear th  t o  provide  improved unders tanding  of  geodynamics and ear thquake  
p rocesses ,  and g r a v i t y  f i e l d s ;  

3. The p rocesses  of  t h e  oceans such  as  s u r f a c e  winds, waves, tempera ture ,  c u r r e n t s ,  and c i r c u l a t i o n  
t o  suppor t  our  weather and climate e f f o r t  as w e l l  a s  ou r  ocean r e s e a r c h  program; 
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4 .  The Earth’s  renewable and nonrenewble r e s o u r c e s  f o r  b e t t e r  moni tor ing ,  assessment ,  and management; 
and 

5. The environment of  t h e  Earth’s atmosphere and hydrosphere. 

Other examples of  e f f o r t s  of more s p e c i f i c  n a t u r e  inc lude :  new ins t rumen t  development f o r  measuring 
t empera tu re  and p r e s s u r e  p r o f i l e s  i n  t h e  atmosphere which are e s s e n t i a l  i n p u t  parameters  f o r  ou r  weather  and 
climate models;  u s e r  active and p a s s i v e  microwave systems f o r  measuring sea s u r f a c e  tempera tures  and winds, 
as  w e l l  as s o i l  mo i s tu re  e s s e n t i a l  f o r  water r e s o u r c e s  modeling and a g r i c u l t u r e  y i e l d  p r e d i c t i o n s ;  new 
ins t rumen t s  f o r  ocean c o l o r  measurements impor tant  f o r  ocean s t u d i e s  and p o l l u t i o n  de t e rmina t ion ;  new h igh  
p r e c i s i o n  laser e l e c t r o n i c  ranging  systems t o  suppor t  ou r  Ea r th  and ocean dynamics e f f o r t s ;  new low c o s t  
d a t a  c o l l e c t i o n  p l a t fo rms  ; and low c o s t  g l o b a l  p o s i t i o n i n g  system t e r m i n a l s  for c i v i l i a n  a p p l i c a t i o n .  

B. Appl ica t ion’s  F l i g h t  P r o j e c t  r e s p o n s i b i l i t i e s  f o r  1981 and 1982 inc lude :  

1. Opera t ional  weather s a t e l l i t e  mis s ions  f o r  t h e  ,National  Oceanic and Atmospheric Adminis t ra t ion  
(NOAA) 

a .  NOAA-C--Scheduled f o r  l aunch  du r ing  t h e  2nd q u a r t e r  o f  1981; 

b. NOAA-D--Available f o r  l aunch  du r ing  t h e  3rd q u a r t e r  o f  1981; 

c. NOAA-E Bus--modifications f o r  i n c o r p o r a t i o n  of Search and Rescue components w i l l  b e  completed, 
and d e l i v e r y  of t h e  Bus w i l l  occur  i n  t h e  1st q u a r t e r  1981; 

d.  Geos ta t ionary  Opera t iona l  Environmental Sa te l l i te  (GOES-E)--to b e  launched i n  t h e  1st q u a r t e r  
of  1981; and 

e. Geos ta t ionary  Opera t iona l  Environmental S a t e l l i t e  (GOES-F)--scheduled f o r  launch du r ing  t h e  
4th q u a r t e r  of 1982. 

2. Landsat  and Nimbus sa te l l i tes  extended opera t ions- -wi l l  con t inue  t o  p rov ide  remote ly  sensed  
r e s o u r c e s  and environmental  o b s e r v a t i o n s  t o  a worldwide a p p l i c a t i o n s  r e s e a r c h  s c i e n c e  community. 
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3. 

4. 

5. 

6 .  

Landsat-D--Fabrication, assembly and tes t  of t h e  Landsat-D Thematic Mapper, M u l t i s p e c t r a l  Scanner 
System and Mul t imiss ion  Spacec ra f t  w i l l  cont inue .  
subassembl ies  of  t h e  mis s ion  system c o n t r a c t o r  f o r  i n t e g r a t i o n  and test of  t h e  f i r s t  space  segment 
w i l l  b e  completed d u r i n g  1981. Launch i s  scheduled f o r  t h e  t h i r d  q u a r t e r  o f  1982. 

Del ivery  of  a l l  obse rva to ry  components and 

Ear th  Rad ia t ion  Budget Experiment- delivery of  t h e  f l i g h t  models 1 and 2 a re  scheduled i n  1982. 

S t r a t o s p h e r i c  Aersol  Gas Experiment I I- - f a b r i c a t i o n ,  assembly,  and test  of t h e  ins t rument  w i l l  b e  
completed by t h e  end of 1982. 

Nat ional  Oceanic S a t e l l i t e  System (N0SS)--main a r e a s  of  emphasis i n  1982 a r e  t h e  system d e s i g n  and 
f a b r i c a t i o n  of  i n s t rumen t s .  

C .  App l i ca t ions  Demonstration a c t i v i t i e s  i n v o l v e  t h e  fo rmula t ion ,  a n a l y s i s ,  and d i s t r i b u t i o n  of 
a p p l i c a t i o n s  d a t a  r ece ived  from sa te l l i t e s  f o r  which Goddard h a s  management r e s p o n s i b i l i t y .  Such 
demons t r a t ions  concern t h e  use  o f  d a t a  from Nimbus-7 s p a c e c r a f t  f o r  t h e  s o l u t i o n  of  problems concerning 
p o l l u t i o n ,  ocean r e s o u r c e s  and dynamics, and weather and climate. Analys is  of d a t a  r ece ived  from t h e  Heat 
Capaci ty  Mapping Mission (HCMM) w i l l  b e  ana lyzed  t o  e v a l u a t e  t h e  u t i l i t y  of thermal  measurements from 
s a t e l l i t e s  f o r  de termining  such parameters  as  s o i l  mo i s tu re  and rock  t y p e s  i n f e r r e d  from s u r f a c e  
t empera tu re s  and thermal  i n e r t i a .  Data from t h e  Landsat- 3 s p a c e c r a f t  w i l l  b e  of use  t o  i n v e s t i g a t o r s  i n  t h e  
a g r i c u l t u r a l ,  f o r e s t r y ,  geology,  l and  u s e ,  car tography,  hydrology,  ecology,  and oceanography d i s c i p l i n e s .  A 
major a c t i v i t y  i s  t h e  t r a n s f e r  of  Landsat  d a t a  a p p l i c a t i o n s  technology t o  srate and l o c a l  government 
o r g a n i z a t i o n s  and p r i v a t e  i n d u s t r y .  GSFC, wi th  t h e  Eas tern  Regional Sensing App l i ca t ions  Center ,  h a s  
r e s p o n s i b i l i t y  f o r  remote sens ing  technology i n  1 7  s ta tes .  

Permanent P o s i t i o n s  
( C i v i l  Se rv i ce )  

Technology U t i l i z a t i o n  a c t i v i t i e s  are d i r e c t e d  toward t h e  a p p l i c a t i o n  of  space  technology t o  p u b l i c  and 
p r i v a t e  s e c t o r  needs. Foremost among t h e  technology a p p l i c a t i o n s  p r o j e c t s  i n  1982 are t h e  fo l lowing:  

1. New technology i d e n t i f i c a t i o n ,  e v a l u a t i o n ,  and p u b l i c a t i o n ,  

2. Disseminat ion methods and t echn iques ,  and 

3 .  P u b l i c  s e c t o r  technology a p p l i c a t i o n s  p r o j e c t s .  
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Permanent P o s i t  i o n s  
( C i v i l  Se rv i ce )  

147 

The o b j e c t i v e  of GSFC i n  Space Research and Technology program act iv i t ies  i s  t o  enhance space  miss ion  
c a p a b i l i t i e s .  Pas t  e f f o r t s  have produced many worthwhile advances i n  space  system c a p a b i l i t y ,  r e l i a b i l i t y ,  
and e f f e c t i v e n e s s .  During 1982, areas of i n c r e a s i n g  a t t e n t i o n  i n c l u d e  c ryogenics  f o r  space  f l i g h t ,  
in format ion  systems,  s e n s o r s ,  and laser ranging .  

546 

The Tracking and Data Acqu i s i t i on  program a t  GSFC i s  broken i n t o  two main areas: o p e r a t i o n  of t h e  
S p a c e f l i g h t  Tracking and Data Network (STDN); and miss ion  c o n t r o l ,  d a t a  process ing ,  and computation suppor t  
f o r  f l i g h t  p r o j e c t s .  

The STDN i s  opera ted  i n  d i r e c t  suppor t  of NASA's Ear th  o r b i t i n g  s c i e n t i f i c  and a p p l i c a t i o n s  s a t e l l i t e s  and 
Shut t le /Space lab  programs. In a d d i t i o n ,  t h e  Network provides  s e r v i c e s  t o  sa te l l i tes  t h a t  are opera ted  by 
o t h e r  United S t a t e s  Government Agencies,  such  as t h e  Department of Defense and t h e  Na t iona l  Oceanic and 
Atmospheric Adminis t ra t ion ,  by f o r e i g n  governments, and by commercial companies. Appropria te  segments of  
t h e  Network d e l i v e r  c r i t i c a l  coverage f o r  t h e  launch  of  s p a c e c r a f t  t h a t  are on deep space miss ions  by 
provid ing  suppor t  dur ing  p o r t i o n s  of t h e  e a r l y  f l i g h t  pa th  n o t  v i s i b l e  t o  NASA's Deep Space Network (DSN). 

NASA Communications Network (NASCOM) p rov ides  a l l  o p e r a t i o n a l  communications r e q u i r e d  by NASA. F a c i l i t i e s  
of t h i s  N e t y r k  l i n k  t h e  s t a t i o n s  of  t h e  STDN and w i l l  make i t  p o s s i b l e  f o r  t h e  Tracking and Data Relay 
Satel l i te  System (TDRSS) t o  o p e r a t e  as a p a r t  of t h e  o v e r a l l  t r a c k i n g  and d a t a  a c q u i s i t i o n  complex f o r  which 
NASA has  r e s p o n s i b i l i t y .  

The TDRSS w i l l  p rov ide  t h e  s a t e l l i t e  r e l a y  of  Ea r th  o r b i t i n g  s p a c e c r a f t  d a t a  t o  a s i n g l e  ground s t a t i o n  
l o c a t e d  a t  White Sands, New Mexico. The system w i l l  employ bo th  S- and Ku-band f r equenc i e s  and w i l l  g r e a t l y  
i n c r e a s e  coverage c a p a b i l i t i e s  a v a i l a b l e  t o  Ea r th  o r b i t i n g  s p a c e c r a f t .  
o p e r a t i o n a l  i n t e r f a c e  between t h e  p r o j e c t  u s e r s  and t h e  TDRSS. With t h e  demons t ra t ion  of a s u c c e s s f u l  
TDRSS, a number of  STDN ground s t a t i o n s  w i l l  b e  c losed .  However, some of  t h e  c u r r e n t  s t a t i o n s  w i l l  b e  
maintained t o  provide  f o r  S h u t t l e  l aunch  and h igh  a l t i t u d e  o r b i t  suppor t  t h a t  cannot  be  provided by t h e  

Ihe network w i l l  p rov ide  t h e  

TDRSS 
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During 1982, t h e  STDN i s  p r o j e c t i n g  suppor t  f o r  approximately 43 mis s ions  inc lud ing :  Space Transpor t a t ion  
System f l i g h t s ,  High Energy Astronomy Obse rva to r i e s ,  F l e e t  S a t e l l i t e  Communications-4, I n t e r n a t i o n a l  Sun- 
Ea r th  Exp lo re r s ,  I n t e r n a t i o n a l  U l t r a v i o l e t  Explorer ,  Magsat, So la r  Maximum Mission,  and S t r a t o s p h e r i c  
Aerosol and Gas Experiment 

The mis s ion  and d a t a  o p e r a t i o n s  f u n c t i o n  p rov ides  suppor t  t o  f l i g h t  mi s s ions  i n  t h e  c a t e g o r i e s  of  mi s s ion  
c o n t r o l ,  o p e r a t i o n a l  computing, and senso r  d a t a  process ing .  This  i n c l u d e s  miss ion  and systems a n a l y s i s ,  
systems d e s i g n  and implementat ion,  and t h e  o p e r a t i o n  and maintenance of  mu l t imi s s ion  and ded ica t ed  t e c h n i c a l  
f a c i l i t i e s  t o  suppor t  bo th  Goddard and non-Goddard miss ions .  

During 1982, emphasis w i l l  con t inue  t o  b e  p laced  on d e f i n i n g  concepts  f o r  s p a c e c r a f t  and d a t a  autonomy i n  
o r d e r  t o  modify d e s i g n s  of  f l i g h t  and ground systems t o  improve t h e  r e sponse ,  c a p a c i t y ,  and e f f e c t i v e n e s s  of  
t h e  end-to-end d a t a  system, as  w e l l  as t h e  development of  system concepts  and t echn iques  t o  p rov ide  d a t a  t o  
m u l t i p l e  u s e r s  from m u l t i p l e  d a t a  sou rces .  

I n  t h e  area of  mis s ion  c o n t r o l ,  work w i l l  con t inue  on  t h e  f i r s t  Payload Opera t ions  Cont ro l  Center  Network 
(POCCNET) c l u s t e r  t o  a l l o w  t h e  r e u s e  of  s t a n d a r d  components and d e s i g n s  i n  o r d e r  t o  s h a r e  expensive 
r e s o u r c e s  among a l a r g e  number of  miss ions .  

Two major  o p e r a t i o n a l  computing e f f o r t s  w i l l  b e  continued.  The f i r s t  w i l l  be  t o  put  i n  p l a c e  a new metr ic  
d a t a  handl ing  system t o  provide  an  improved c e n t r a l  p o i n t  of metr ic  d a t a  r e c e p t i o n  from t h e  STDN; and ,  t h e  
second i s  t o  s i z e  t h e  computa t ional  requi rements  f o r  t h e  S h u t t l e  era and provide  a new computing c a p a b i l i t y  
f o r  f l i g h t  dynamics, i n c l u d i n g  a t t i t u d e  computat ions and command management. 

Emphasis w i l l  be  p laced  on end-to-end d a t a  concepts  and, i n  a d d i t i o n ,  a major e f f o r t  w i l l  b e  r e q u i r e d  t o  
develop  and implement a new c a p a b i l i t y  t o  p rocess  and d i s t r i b u t e  Spacelab payload d a t a .  

Permanent P o s i t i o n s  
( Civil  Serv ice)  

Center  Management and Opera t ions  Support i s  d e f i n e d  a s  t h a t  suppor t  o r  services be ing  provided t o  a l l  GSFC 
o r g a n i z a t i o n s  which cannot  b e  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  The c i v i l  service 
pe r sonne l  involved  are: 
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D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r  and immediate s t a f f ,  and s t a f f  o r g a n i z a t i o n s ,  
e.g., Legal ,  Pa t en t  Counsel, Equal Opportuni ty ,  Planning and Analysis ,  Pub l i c  A f f a i r s ,  and Safe ty .  

Management Support - Inc ludes  a wide range  of  ac t iv i t i e s  g e n e r a l l y  ca t ego r i zed  as ac t iv i t i e s  of a g e n e r a l  
and a d m i n i s t r a t i v e  n a t u r e  which are r e q u i r e d  t o  o p e r a t e  and main ta in  t h e  i n s t a l l a t i o n .  
i n c l u d e  r e s o u r c e s  and budget management, program c o n t r o l ,  c o n t r a c t i n g  and procurement,  personne l  management, 
p r o p e r t y  management, f i n a n c i a l  management, and r e sou rce  c o n t r o l  and management in format ion  systems and 
a n a l y s i s .  

S p e c i f i c  f u n c t i o n s  

Opera t ions  Support - T h i s  i s  a broad spectrum of a c t i v i t y  t h a t  i s  requred  t o  ma in t a in  and o p e r a t e  
f a c i l i t i e s ,  b u i l d i n g s ,  and equipment;  and t o  provide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  suppor t  
f o r  t h e  personne l  who manage and conduct t h e  a f f a i r s  o f  t h e  Center.  S p e c i f i c  a c t i v i t i e s  are: 

Maintenance and o p e r a t i o n  of a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p roces s ing  and computer suppor t  
R e l i a b i l i t y  and q u a l i t y  a s su rance  
S e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
Cus tod i a l  s e r v i c e s  
L o g i s t i c s  suppor t  i nc lud ing  t r a n s p o r t a t i o n ,  s u p p l i e s  
Medical care of  employees 
Photographic  and g raph ic  suppor t  
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RESOURCE REQUIREnWTS BY FUNCTION 

1981 
1980 Budget Current  

Actual  E s t i m a t e  E s t  i m a  t e  
(Thousands of D o l l a r s )  

1982 
Budget 

Estimate 

I. PERSONNEL AND BEJATED C O S T S o ~ o o o o o o o o o o o o o . r . r r r . . .  112,996 115,638 120,231 123,242 

Summary of Fund Requirements 

A. Compensation and Bene f i t s  

1. Compensation 

a. Permanent positions............. ........... 
b. Other t han  f u l l- t i m e  permanent p o s i t i o n s  ... 
c. O v e r t i m e  and o t h e r  compensation........ .... 

101,178 
908 
93 9 

109,889 
1,187 

945 

102,837 107,191 
9 65 1,180 
897 945 

103,025 104,699 109,316 112,021 Sub to ta l ,  Compensation..................... 

9,361 9,670 

11 4,060 118,986 

9,834 

121,855 

2. Benefits....................................... - 9,100 

112,125 Sub to ta l ,  Compensation and Benefits. . . . . . . .  

B. Support ing Costs 

1. Trans fe r  of  personnel. . . .  ...................... 
2. Personnel  training............................. 

109 
7 62 - 

163 330 
1,415 915 

3 80 
1,007 

S u b t o t a l ,  Support ing Costs................. 1,578 1,245 1,387 871 

T o t a l ,  Personnel  and Rela ted  Costs............. 112,996 115,638 120,231 123,242 
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Explana t ion  of Fund Requirements 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Compensation and Benefits.......................... 112,125 

1. Compensation..............o.................... 103,025 

114,060 

104,699 

118,986 

109,316 

121,855 

112,021 

a. Permanent positions........................ 101,178 102,837 107,191 109,889 

The estimate f o r  1982 w i l l  suppor t  3,444 permanent p o s i t i o n s .  The i n c r e a s e  from t h e  1981 budget  

The i n c r e a s e  from 1981 r e s u l t s  
estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  t h e  October 1980 pay i n c r e a s e .  The c o s t  of permanent 
p o s i t i o n s  i n  1982 w i l l  b e  $109,889,000, a n  i n c r e a s e  of  $2,698,000 over  1981. 
from t h e  fo l lowing:  

Basis of  Cost f o r  Permanent P o s i t i o n s  

107,191 Cost  of  permanent p o s i t i o n s  i n  1981................................................. 

Cost i n c r e a s e s  i n  1982...................................,.......................... 3,371 

F u l l  yea r  e f f e c t  of  1981 actions.................................... 
P a r t i a l  year  e f f e c t  of 1982 actions................................. 

F u l l  year  e f f e c t  o f  1981 pay increases................................ 
Cost d e c r e a s e s  i n  1982.................................................. 

Turnover sav ings  : 

Within g rade  and career advances: 
+1,905 
+1,379 

+8 7 

F u l l  year  e f f e c t  of 1982 actions.................................... 
P a r t i a l  year  e f f e c t  of 1982 actions................................. 

-403 
-270 

-673 

Cost  of permanent p o s i t i o n s  i n  1982................................................ 109,889 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

b. Other than  f u l l- t i m e  permanent p o s i t i o n s  

1. costs.................................. 908 965 1,180 1,187 
2. Workyears.............................. 93 95 105 106 

The 1982 estimate i n c l u d e s  106 workyears which w i l l  suppor t  t h e  fo l lowing  programs: 

D i s t r i b u t i o n  of Other than  Full-Time Permanent Workyears 

Program Workyears 

........................................... Cooperat ive t ra in ing . . . . . . .  43 
Summer emplo)Tment..................................................... 5 
Opportuni ty  programs.................................................. 21 ........................................... 37 Other temporary emp1o)Tment. - 

106 Total.............................................................. - - 
The workyear i n c r e a s e s  from t h e  1981 budget estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t  a 

bui ld- up i n  t h e  Cooperat ive Tra in ing  program. The 1981 c u r r e n t  estimate r e f l e c t s  t h e  f u l l  year  e f f e c t  of 
t h e  October 1980 pay i n c r e a s e .  

c.  Overtime and o t h e r  compensation ........... 939 897 945 94 5 

Overtime a t  GSFC i s  r e q u i r e d  t o  m e e t  peak o p e r a t i o n a l  requi rements  where a d d i t i o n a l  workhours 
Some of t h e  areas a re  e s s e n t i a l ,  g e n e r a l l y  cu lmina t ing  i n  t h e  launch  of a manned o r  automated s p a c e c r a f t .  

involved are f a b r i c a t i o n ,  exper imenta t ion ,  t e s t i n g ,  l aunching  and t r a c k i n g  of t h e  s p a c e c r a f t .  The i n c r e a s e  
from t h e  1981 budget estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  t h e  October 1980 pay i n c r e a s e .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2. Benefits....................................... 9,100 9,361 9,670 9,834 

The fo l lowing  t a b l e  i n d i c a t e s  t h e  c o s t  of  personnel  b e n e f i t s  by t h e  major c a t e g o r i e s :  

Civil Serv ice  Retirement Fund............. 6,833 7,274 7,450 7,678 
Bnployee l i f e  insurance................... 240 245 245 252 
Employee h e a l t h  insurance................. 1,534 1,691 1,567 1,585 
Workmen's compensation .................... 186 126 126 140 
FICA........e.*.....oo..................... 18 25 19 , 19 
Other benefits............................ 289 --- 263 160 

Total.................................... 9,100 9,361 9,670 9,834 

The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  t h e  October 1980 
pay i n c r e a s e .  
mate r e f l e c t s  a n t i c i p a t e d  i n c r e a s e s  i n  h e a l t h  insurance  c o s t s ,  l i f e  insurance  c o s t s  and workmen's 
compensation p a r t i a l l y  o f f s e t  by d e c r e a s e s  i n  o t h e r  b e n e f i t s .  

Workmen's compensation c o s t s  a re  based on t h e  Department of Labor b i l l i n g s .  The 1982 es t i-  

B. Support ing Costs................................... - 871 1,578 1,245 1,387 

1. Trans fe r  of personnel................. ......... 109 163 330 3 80 

Provides  f o r  t h e  movement and s t o r a g e  of household goods t o  t h e  employee's new du ty  s t a t i o n ,  and 
o t h e r  r e l o c a t i o n  expenses.  

2. Personnel  training............................. 762 1,415 915 1,007 

The personnel  t r a i n i n g  c o s t s  are based on c u r r e n t  t r a i n i n g  programs and t h e  need t o  r e o r i e n t  s k i l l s  
o f  employees i n t o  areas compat ib le  w i t h  t h e  d i r e c t i o n  of  t h e  c u r r e n t  space  program and GSFC's r o l e  i n  t h e  
program. The dec rease  i n  t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  t h e  r e v i s e d  
t r a i n i n g  estimates a s s o c i a t e d  w i t h  t h e  Civil  S e r v i c e  Reform A c t  (CSRA) implementat ion,  and t h e  Tracking and 
Data r e o r g a n i z a t i o n .  The 1982 estimate i s  e s s e n t i a l l y  t h e  same as t h e  1981 level  b e f o r e  t r a i n i n g  f o r  t h e  CSRA 
and i n c l u d e s  a n t i c i p a t e d  i n c r e a s e d  t u i t i o n  c o s t s .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands of D o l l a r s )  

11. TBBVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,476 2,712 2,677 

Summary of Fund Requirements 

A. Program Travel.................................... 2 ,069  2 ,304  2 , 2 7 3  2 ,954  

B. S c i e n t i f i c  and Technica l  Development Travel.. ..... 268 266 258  276 

C. Management and Operat ions Travel.................. 139 142 146 155 

T o t a l ,  Travel................................... 2 ,476  2 , 7 1 2  2 ,677  3 ,385  

Explanat ion of Fund Requirements 

A. Propram Travel.................................... 2,069  2 ,304  2 , 2 7 3  2 ,954  

Program t ravel  i s  e s s e n t i a l  t o  t h e  accomplishment of  t h e  Center 's  miss ion ,  p a r t i c u l a r l y  wi th  r ega rd  t o  
t h e  Phys ics  and Astronomy, Space and Terrestr ia l  App l i ca t ions ,  Tracking and Data Acqu i s i t i on ,  and Space 
T r a n s p o r t a t i o n  Systems programs. In t h e s e  areas, e f f o r t s  w i l l  b e  devoted t o  performing a p p l i c a t i o n s  
r e s e a r c h ,  developing  complex sa te l l i tes  and launch sys tems,  managing d a t a  p rocess ing  sys tems,  and c r e a t i n g  
s c i e n t i f i c  i n s t rumen t s  f o r  f u r t h e r  r e s e a r c h .  The i n c r e a s e  i n  t h e  1982 estimate ove r  t h e  1981 c u r r e n t  
estimate i s  due t o  inc reased  requi rements  a s s o c i a t e d  wi th  such programs as S h u t t l e ,  Space Telescope,  t h e  
Cosmic Background Explorer ,  TDRSS, Upper Atmospheric Research Satel l i te ,  Landsat-D, and Gamma Ray 
Observatory 

2 76 - ..... 258  266 268 - - B. S c i e n t i f i c  and Technica l  Development Travel.. - 
S c i e n t i f i c  and t e c h n i c a l  development travel pe rmi t s  employees t o  p a r t i c i p a t e  i n  meet ings  and t e c h n i c a l  

seminars  w i th  o t h e r  r e p r e s e n t a t i v e s  of  t h e  aerospace  community. 
from exposure t o  t echno log ica l  advances o u t s i d e  GSFC, as w e l l  as t o  p r e s e n t  b o t h  accomplishments and 
problems t o  t h e i r  a s s o c i a t e s .  Many o f  t h e  meet ings  a re  working pane l s  convened t o  s o l v e  problems f o r  t h e  

This  p a r t i c i p a t i o n  a l lows  them t o  b e n e f i t  
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b e n e f i t  o f  t h e  Government. 
d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  i n  travel due t o  
budgetary  c o n s t r a i n t s .  
d e c l i n e  i n  t h e  number of  t r i p s .  

Space Science  programs are  t h e  primary u s e r s  o f  t ravel  i n  t h i s  area. The 

The 1982 estimate p a r t i a l l y  cove r s  a n t i c i p a t e d  c o s t  i n c r e a s e s  r e s u l t i n g  i n  a f u r t h e r  

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

155 - 146 - 142 - 139 C. Management and Opera t ions  Travel.................. - 

Management and o p e r a t i o n s  travel i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  o f  g e n e r a l  management 
matters. It i n c l u d e s  travel i n  such  areas as pe r sonne l ,  f i n a n c i a l  management, and procurement ac t iv i t i e s ,  
and travel of t h e  Center 's  t o p  management t o  o t h e r  NASA Centers .  

11,816 
- 

11,383 14,574 

GSFC i s  l o c a t e d  on a 552-acre main s i te  and on a 601-acre remote s i te  area wi th  a complex of 
l a b o r a t o r y  and o f f i ce- type  b u i l d i n g s  a s  w e l l  a s  test f a c i l i t i e s .  
squa re  f e e t  o f  b u i l d i n g  space  i n c l u d i n g  34 b u i l d i n g s .  
Center  p o p u l a t i o n  of  5,800 t o  6,100 personnel .  Many of  t h e  test f a c J l i t i e s  are u t i l i z e d  on schedu le s  
i nvo lv ing  more t h a n  one s h i f t  and du r ing  off- peak hours .  

This  complex encompasses 2,363,500 g r o s s  
This p h y s i c a l  p l a n t  s u p p o r t s  a n  average  d a i l y  on- 

Summary o f  Fund Requirements 

678 A .  Renta l  of Real Property........................... - 
B. Maintenance and Rela ted  SeL-Vices . . . . . . . . . . . . . . . . . .  1,277 

1. Facilities..................................... 1,262 
2. Equipment...................................... 15  

C.  Cus tod ia l  Services................................ 1,356 

966 - 828 - 725 - 
1,442 1,145 1,658 

1,427 1,130 1,642 
15 15 16  

2,121 2,247 2,537 

RPM 5-18 



1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

D. U t i l i t i e s  Services................................ 5,461 7,287 7,163 9,654 

T o t a l ,  F a c i l i t i e s  Services...................... 8,772 11,816 11,383 14,574 

Explanat ion of Fund Requirements 

725 - 828 - 966 - 678 A. Renta l  of Real Property........................... - 
Provides  space  f o r  pe r sonne l  a t  t h r e e  t r a c k i n g  s t a t i o n s  and t h e  Goddard I n s t i t u t e  f o r  Space S t u d i e s  

(GISS) i n  New York, as w e l l  a s  s t o r a g e  and warehouse space  f o r  equipment, s u p p l i e s  and materials. The area 
requi rements  i n  1981 are t h e  same as t h o s e  r e n t e d  i n  1980. The dec rease  from t h e  1981 budget  estimate t o  t h e  
1981 c u r r e n t  estimate i s  due t o  GSA's r e e v a l u a t i o n  of r e n t a l  rates. The f u r t h e r  d e c r e a s e  i n  t h e  1982 budget  
estimate i s  due t o  v a c a t i n g  a p o r t i o n  of  t h e  l e a s e d  space.  

B. Maintenance and Rela ted  Services.................. 1,277 1,442 1,145 1,658 

1. Facilities.................................... 1,262 1,427 1,130 1,642 

This  a c t i v i t y  i n c l u d e s  maintenance i t e m s  such as  roof rep lacement ,  lamp replacement  i n  o f f i c e s  t o  
a c h i e v e  energy sav ings ,  r e h a b i l i t a t i o n  of  a i r- cond i t ion ing  systems t o  a c h i e v e  energy r e d u c t i o n ,  and o t h e r  
misce l laneous  i t e m s .  The dec rease  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  a 
n e c e s s i t y  o f  d e f e r r a l s  such  a s  maintenance p a i n t i n g  and equipment upgrading due t o  budgetary  c o n s t r a i n t s .  
The i n c r e a s e  i n  1982 provides  f o r  some long- deferred i t e m s  which need t o  b e  completed, such  as upgrading 
power p l a n t  o p e r a t i o n s  f o r  energy conse rva t ion .  The major services inc luded  are: 

a. Maintenance and operation............... .......................................... 502 

These funds provide  g e n e r a l  b u i l d i n g s  maintenance inc lud ing  p a i n t i n g ,  i n s p e c t i o n ,  and mechnical  
and e lec t r ica l  maintenance. 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

b. Ground maintenance................................................................ 200 

Provides  f o r  mowing, c u l t i v a t i o n ,  mulching, f e r t i l i z i n g  and care of  trees and shrubs .  

C. Suppl ies  and f a c i l i t i e s  e q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450 

Inc luded i n  t h i s  c a t e g o r y  are chemica ls ,  b u i l d i n g  materials, e l ec t r i ca l  and e l e c t r o n i c s  
materials, g e n e r a l  maintenance and o p e r a t i n g  materials, metals, p i p e s ,  valve, and f i t t i n g s .  

d. Routine f a c i l i t i e s  w o r k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490 

Included i n  t h i s  a c t i v i t y  i s  suppor t  f o r  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  of f a c i l i t i e s ,  o f f i c e  
a l t e r a t i o n  and s a f e t y  upgrading. 

2. Equipment.................................... 15 15 I. 5 16 

Provides  f o r  maintenance of  and equipment f o r  t h e  o n- s i t e  r a d i o  communications network. 

C .  Cus tod ia l  Services................................ 1,356 2,121 2,247 2,537 

The 1982 estimate r e f l e c t s  an  a d d i t i o n a l  t h r e e  suppor t  c o n t r a c t o r  workyears and p rov ides  f o r  
a n t i c i p a t e d  wage ra te  i n c r e a s e s .  

1. J a n i t o r i a l  s e r v i c e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,803 

This  a c t i v i t y  i s  a p p l i c a b l e  t o  about  2.3 m i l l i o n  squa re  feet  of  area and i n c l u d e s  washing and 
re lamping of  l i g h t  f i x t u r e s ,  o f f i c e  c l ean ing ,  minor l aundry  services, and t r a s h  removal. 

2. S e c u r i t y  guard services............................................................... 734 

T h i s  a c t i v i t y  i n c l u d e s  badging of a l l  on- s i t e  pe r sonne l  and v i s i t o r s ,  v e h i c l e  i d e n t i f i c a t i o n ,  and 
p r o t e c t i o n  o f  a l l  Government f a c i l i t i e s  and equipment i nc lud ing  t h e  GISS i n  New York Ci ty .  
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1981 1982 
1980 Budget. Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

D. U t i l i t i e s  Services................................ 5,461 7,287 7,163 9,654 

The estimate p rov ides  f o r  o p e r a t i o n  and maintenance of  t h e  u t i l i t y  p l a n t  and d i s t r i b u t i o n  systems as 

E l e c t r i c i t y  i s  purchased from t h e  Potomac Elect r ic  and Power Company, n a t u r a l  g a s  from 
w e l l  as t h e  purchase  of u t i l i t y  services, and s u p p l i e s ,  materials and equipment r e q u i r e d  f o r  t h e  maintenance 
o f  t h e s e  systems.  
Washington Gas Light  Company and f u e l  o i l  from a l o c a l  s u p p l i e r .  
Washington Suburban S a n i t a r y  Commission. 
estimate i s  due t o  r e v i s e d  usage p r o j e c t i o n s  based on cont inued  energy conse rva t ion  p a r t i a l l y  o f f s e t  by s i x  
a d d i t i o n a l  suppor t  c o n t r a c t o r  workyears.  
i n c r e a s e s  wh i l e  reducing  consumption as p a r t  of  cont inued  conse rva t ion  e f f o r t s ,  and 27 a d d i t i o n a l  suppor t  
c o n t r a c t o r  workyear requi rements  t o  suppor t  t h e  C e n t r a l  Power P l a n t .  
fo l lows  : 

Water and sewage i s  provided by t h e  
The d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  

'Ihe i n c r e a s e  i n  1982 p r o v i d e s  f o r  a n t i c i p a t e d  u t i l i t y  rate 

The purchased u t i l i t i e s  are  as 

1. E l e c t r i c i t y  (92,141 MW/hrs)........................................................... 5,318 

4.  Water and s e w a g e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  353 

2. Na tu ra l  g a s  (276,000 M cu.  ft.)....................................................... 1 , 374 
3. Fuel  o i l  (87,000 K gals)............... ............................................... 123 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  Estimate E s t i m a t e  
(Thousands of D o l l a r s )  

IVO TECrnICAL S~~C~.o.............oooooooooo.oo...o 3,111 3,076 2,917 

Summary of Fund Requirements 

A. Automated Data Processing.......................... 1,868 1,936 2,035 1,847 

1. ~ u i E ) 1 I l e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  112 628 648 2 79 
2. Operations..................................... 1,756 1,308 1,387 1,568 

835 - 662 B. S c i e n t i f i c  and Technical  Information............... 1,041 - 925 - 
1. Library........................................ 861 
2. Education and Information...................... 180 

719 4 72 5 70 
206 190 2 65 

C. Shop Support and S e L - V i c e s . . . . . . . . . . . . . . . . . . . . . . . . . .  2 02 215 220 250 

T o t a l ,  Technical  Services........................ 3,111 3,076 2,917 2,932 

Explanat ion of Fund Requirements 

A. Automated Data Processing.......................... 1,868 1,936 2,035 1,847 

This  funding p rov ides  accoun t ing  and management in fo rmat ion  t o  s a t i s f y  requirements  of  NASA and GSFC 
management. Included i s  suppor t  of GSFC b u s i n e s s  d a t a  f u n c t i o n s .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

1. Equipment...................................... 112 628 648 279 

The lease and purchase c o s t s  o f  a l l  a d m i n i s t r a t i v e  ADP hardware are inc luded i n  t h i s  estimate. 
Leased equipment i n c l u d e s  Xerox 1200 p r i n t e r ,  v a r i o u s  t e r m i n a l s ,  and o t h e r  p e r i p h e r a l  equipment. The 
i n c r e a s e  from t h e  1980 a c t u a l  t o  t h e  1981 c u r r e n t  estimate i n c l u d e s  t h e  purchase of  a n  a d m i n i s t r a t i v e  
computer. The 1982 estimate i n c l u d e s  a computer f o r  t h e  l i b r a r y  c i r c u l a t i o n  system, p l u s  some a d d i t i o n a l  
hardware f o r  a new b u s i n e s s  computer. 

2. Operations..................................... 1,756 1,308 1,387 1,568 

The systems suppor ted  i n c l u d e  i n s t i t u t i o n a l  management, f i n a n c e  and account ing ,  procurement and 
pe r sonne l  management. The i n c r e a s e  from t h e  1981 budget  estimate t 6  t h e  1981 c u r r e n t  estimate i s  due t o  
inc reased  c o n t r a c t o r  rates  and inc reased  c o s t  of  s u p p l i e s  and materials. The 1982 estimate p rov ides  f o r  
a n t i c i p a t e d  i n c r e a s e s  f o r  wage rates ,  s u p p l i e s ,  and services. 

B. S c i e n t i f i c  and Technical  Information............... 1,041 925 - 835 

These funds  provide  f o r  t h e  o p e r a t i o n  o f  a t e c h n i c a l  l i b r a r y  a t  GSFC, a p u b l i c  a f f a i r s  e d u c a t i o n a l  and 
in fo rma t iona l  program, and suppor t  t o  t h e  Center  i n  t h e  p r o v i s i o n  of v a r i o u s  s c i e n t i f i c  and t e c h n i c a l  
i n fo rma t ion  services. 

1. L ib ra ry  ........................................ 86 1 719 472 5 70 

Cata log ,  r e f e r e n c e ,  t r a n s l a t i n g  services, and d i s t r i b u t i o n  of books and p u b l i c a t i o n s  i n  t h e  
This  i n c l u d e s  ove r  65,000 books, 45,000 o p e r a t i o n  of  t h e  GSFC l i b r a r y  are funded i n  t h i s  estimate. 

j o u r n a l s ,  p l u s  almost  one m i l l i o n  mic ro f i che  c o p i e s  of  aerospace  documents. 
budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  a r e d u c t i o n  i n  purchases  due t o  budgetary  
c o n s t r a i n t s .  The 1982 estimate p rov ides  f o r  a n t i c i p a t e d  c o n t r a c t o r  rate i n c r e a s e s .  

The dec rease  from t h e  1981 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands of D o l l a r s  ) 

2. Education and information...................... 180 206 190 265 

Thi s  estimate i n c l u d e s  funds  f o r  e x h i b i t  management and re furb ishment ,  spacemobile  o p e r a t i o n ,  
demons t ra t ion  models, workshops and symposia,  and educa t iona l  and in format ion  materials. The 1981 c u r r e n t  
estimate limits a c t i v i t y  below t h e  1980 level due t o  budge ta ry  c o n s t r a i n t s .  The i n c r e a s e  i n  1982 i s  
r e q u i r e d  t o  cover  i n c r e a s e s  f o r  symposia suppor t ,  i n fo rma t iona l  materials, e x h i b i t  upgrading and/or  
replacement ,  and models f o r  r e g i o n a l  d i s p l a y .  

C. Shop Support and ~rvices........................... 202 215 220 - 2 50 

Support is provided i n  t h e  areas of s a f e t y ,  photo s e r v f c e s ,  g r a p h i c s ,  and p u b l i c a t i o n s .  F i r e  p r o t e c t i o n  
system maintenance and r e l a t e d  s u p p l i e s  and equipment; f i l m  and p r i n t  p rocess ing ,  photographic  s u p p l i e s  and 
r e p a i r  of photographic  equipment,  a r t  work seniices and r e l a t e d  supply  and equipment c o s t s ;  and materials 
and equipment maintenance f o r  compi la t ion  of documents comprise t h i s  ca t ego ry .  The i n c r e a s e  from t h e  1981 
c u r r e n t  estimate t o  t h e  1982 estimate r e f l e c t s  i nc rea sed  programmatic requi rements  f o r  photo and g r a p h i c  
services. 

V o  MAMAG- AND OpEBATIOISo 0.0 - o 6,120 6,093 6,511 7,472 

Summary of Fund Requirements 

A. Admin i s t r a t i ve  Communications...................... 2,470 2,284 2,275 2,489 

B. P r i n t i n g  and Reproduction.......................... 309 256 22 1 285 

C. Transportation..................................... 1,473 1,978 2,097 2,320 

D. I n s t a l l a t i o n  Common Services....................... 1,868 1,575 1,918 2,378 

T o t a l ,  Management and Operations................. 6,120 6,093 6,511 7,472 
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Explanat  i o n  o f  Fund Re quiremen t s 

A. Admin i s t r a t ive  Communications...................... 

1981 1982 
1980 Budget Current  Budget 

(Thousands of  D o l l a r s )  
E s t i m a t e  E s t i m a t e  Actual  E s t i m a t e  

2,470 2,284 2,275 2,489 

Provides  f o r  l o c a l  t e l ephone  service, long  d i s t a n c e  te lephone  service, and o t h e r  nontelephone 
communications. The 1981 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  of l i n e s  and services a c r o s s  t h e  Center .  
The 1982 estimate p rov ides  f o r  t h e  same level  of service a t  inc reased  c o s t .  

1. Local te lephone  services.. ............................................................. 1,473 

Covers 3,900 PBX i n t e r n a l  l i n e s  and 6,000 t e l ephone  in s t rumen t s .  There are t e n  t i e l i n e s  f o r  
Balt imore- area communications. Four hundred c e n t r e x  l i n e s  are used f o r  computer d a t a  o p e r a t i o n s .  

2. Long d i s t a n c e  t e l ephone  service........................................................ 

a. Federa l  Telecommunications System use  w i l l  approximate 869,000 c a l l s  i n  1982. 
b .  T o l l s  o r  commercial l ong  d i s t a n c e  c o s t s  are  inc luded .  

3. Other communication services........................................................... 

92 1 

95  

a. Tele type  c o s t s  i n c l u d i n g  t h e  GSA Automatic Records System (ARS). 
b.  Also inc luded i s  a United Press I n t e r n a t i o n a l  Wire Service f o r  t h e  Pub l i c  A f f a i r s  Of f i ce .  

B. P r i n t i n g  and Reproduction.......................... 309 - 256 - 22 1 - 2 85 - 
This  estimate p rov ides  t h e  funding  f o r  a n  on- s i t e  p r i n t i n g  p l a n t  ope ra t ed  by Goddard personnel .  This  

p r i n t i n g  p l a n t  produces approximately 17,000,000 u n i t s  o f  p r i n t i n g  each year .  In  a d d i t i o n  t o  t h i s  on- s i t e  
p r i n t i n g  p l a n t ,  GSFC must a l s o  purchase  from p r i v a t e  f i r m s  under Government P r i n t i n g  Of f i ce  c o n t r a c t  abou t  
30,000,000 u n i t s  of  p r i n t i n g  each  year .  
t h a t  cannot  b e  handled because  o f  t h e  on- s i t e  workload and i t e m s  t h a t  cannot  b e  handled wi th  t h e  o n- s i t e  
equipment. Types of p r i n t i n g  accomplished by o f f - s i t e  p r i v a t e  f i r m s  are mult iple- copy forms,  m u l t i c o l o r  
work, and forms f o r  computer use. The dec rease  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate 

This  purchased p r i n t i n g  i s  a combinat ion o f  a n  overf low requi rement  
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i s  a r e d u c t i o n  i n  t h e  level of p r i n t i n g  a c t i v i t y  due t o  budgetary  c o n s t r a i n t s .  
planned i n c r e a s e s  i n  o f f - s i t e  c o n t r a c t o r  p r i n t i n g  requirements .  

The 1982 estimate r e f l e c t s  

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands of D o l l a r s )  

C. Transportation..................................... 1,473 1,978 2,097 2,320 

Th is  estimate prov ides  f o r  t h e  o p e r a t i o n  of Center  t r a n s p o r t a t i o n  and s t o r a g e  areas and o t h e r  
misce l l aneous  services. Also inc luded are s u p p l i e s  and equipment f o r  v e h i c l e  maintenance,  g a s o l i n e ,  
c o n t r a c t e d  services f o r  v e h i c l e  maintenance,  and s p e c i a l  v e h i c l e  r e n t a l .  "be i n c r e a s e  from t h e  1981 budget  
estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  c o n t r a c t o r  rate e s c a l a t i o n .  The 1982 i n c r e a s e  i s  due t o  
f u r t h e r  a n t i c i p a t e d  i n c r e a s e s  i n  suppor t  c o n t r a c t o r  rates. 

1. Cont rac to r  suppor t  p rov ides  t h e  fo l lowing  s e r v i c e s :  

a.  Opera t ion  of T r a n s p o r t a t i o n  Center  -- i n c l u d e s  d r i v e r s ,  d i s p a t c h e r s ,  s u p e r v i s o r y  pe r sonne l ;  
p rov ide  pickup and d e l i v e r y  of purchased i t e m s  and s t o c k  items, m a i l  d e l i v e r y ,  s h u t t l e  t r a n s p o r t a t i o n ,  
i s s u a n c e  of  motor pool  v e h i c l e s .  

b. Packing and c ra t ing- - prepara t ion  of shipments.  
c. 
d. Tape s torage--opera t ion  of  c e n t r a l  magnetic t a p e  d e p o s i t o r y .  
e. S to rage  and warehousing--operation of  r e c e i v i n g  areas f o r  s u p p l i e s ,  s t o c k  i s s u a n c e ,  and 

f .  

Rigging--rigging equipment f o r  r e l o c a t i o n  on t h e  Center  . for  shipment e lsewhere .  

warehousing and s t o r a g e  f u n c t i o n .  
Moving and hauling--moving of equipment and f u r n i t u r e  on emergency b a s i s .  

2,378 D. I n s t a l l a t i o n  Common Services....................... 1,868 1,575 1,918 

T h i s  a c t i v i t y  s u p p o r t s  Center  management and s t a f f  a c t i v i t i e s ,  p r o v i d e s  medical  services, and covers  
v a r i o u s  i n s t a l l a t i o n  suppor t  services. The i n c r e a s e  i n  1981 from t h e  budget  estimate t o  t h e  c u r r e n t  
estimate i s  due t o  inc reased  c o n t r a c t o r  suppor t  and c o n t r a c t o r  rate e s c a l a t i o n .  The 1982 estimate p rov ides  
f o r  rate i n c r e a s e s  and replacement of  v e h i c l e s .  
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1981 1982 
Current  Budget 1980 Budget 

Estimate E s t i m a t e  E s t i m a t e  Actual  

1. Center  management and staff......................................................... 42 6 

I n c l u d e s  p a t e n t  s e a r c h e s  and a p p l i c a t i o n s ;  s t enograph ic  services, handbook r e v i s i o n s ,  Equal 
Oppor tuni ty  programs; and g e n e r a l  a d m i n i s t r a t i v e  s u p p l i e s ,  materials, equipment,  and equipment maintenance 
(microf i lm,  c o p i e r s ,  s p e c i a l  t y p e w r i t e r s )  f o r  s t a f f  o f f i c e s .  

2. Medical se~ices..................................................................... 848 

Prov ides  suppor t  i n  Occupational  Medicine and Environmental Heal th .  

a. Occupational  medicine............................................................ 5 86 

T h i s  a c t i v i t y  c o n s i s t s  o f  o p e r a t i o n  of  t h e  Goddard on- s i t e  h e a l t h  u n i t  and medica l  services f o r  
Provides f o r  emergency care o n- s i t e ,  

The necessa ry  s u p p l i e s ,  

t h e  Goddard I n s t i t u t e  f o r  Space S t u d i e s  (GISS) employees i n  New York. 
annua l  p h y s i c a l  exams f o r  Goddard employees, f i t n e s s  programs, immunizations and counse l ing .  
p h y s i c a l  exams are provided f o r  approximate ly  3,444 employees a t  t h e  Center .  
materials,  and equipment f o r  o p e r a t i o n  of  t h e  Heal th  Uni t  are  inc luded.  

Annual 

b. Environmental health.............................................................. 262 

Environmental h e a l t h  c o n s i s t s  of  i n d u s t r i a l  hygiene and a n  environmental  h e a l t h  l a b o r a t o r y  f o r  
d e t e c t i o n  and c o r r e c t i o n  of h e a l t h  hazards .  Necessary s u p p l i e s ,  materials and equipment are inc luded.  

3.  I n s t a l l a t i o n  suppor t  services........................................................ 1,104 

This  estimate i n c l u d e s  a l l  a d m i n i s t r a t i v e  suppor t  i t e m s  n o t  s p e c i f i c a l l y  i d e n t i f i e d  elsewhere.  
Among t h e s e  are t h e  purchase of  o f f i c e  f u r n i t u r e  and o p e r a t i n g  s u p p l i e s  i s s u e d  from s t o c k ;  maintenance of 
a l l  Center  labor- saving  d e v i c e s ;  materials f o r  mailroom and warehouse o p e r a t i o n ;  o p e r a t i o n  of  t h e  mailroom; 
and pos t age  c o s t s .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

a. Of f i ce  s u p p l i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 1 

General  o f f i c e  s u p p l i e s ,  f u r n i t u r e ,  and o p e r a t i n g  s u p p l i e s  f o r  warehouse and mailroom, such  as  
p a l l e t s  and g a s  c y l i n d e r s  are inc luded i n  t h i s  estimate. 

b. Maintenance of  g e n e r a l  a d m i n i s t r a t i v e  equipment.. 122 ............................... 
This funding p rov ides  maintenance of c o p i e r s ,  t i m e  stamps, e l e c t r o n i c  c a l c u l a t o r s ,  e l ec t r i c  

t y p e w r i t e r s ,  c a l c u l a t o r s ,  and adding machines; as  w e l l  as c y l i n d e r  and e l ec t r i c  f i l e  maintenance. 

C. 

d .  

e. 

Postage........................................'................................. 341 

Vehicles........................................................................ 185 

Funding provides  f o r  replacement  cars and t r u c k s  f o r  t h e  Center 's  f l e e t .  

Mailroom contract................................................................ 

This  c o n t r a c t  provides  f o r  o p e r a t i o n  of  t h e  Center 's  mailroom. 

195 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

GOOOARO SPACE FLIGHT CENTER 
GREENBELT. MARYLAND 

DlRECTOR OF NETWORKS 

81 62 

SES 2 2  
EXCEPTED 0 0 
GS 16 0 0  
GS 15 39 38 
GS 14 56 a 
OTHERGS 267 257 
W A G E G R A X  0 0 
TOTnL 374 314 

I DIRECTOR 

DIRECTOR OF APPLICATIOYS 

81 82 
SES 7 -  
EXCEPTED 1 , 
G S  16 0 0  
GS 15 6 8 6 8  
GS i l  77 77 
OTHER GS 310 310 
WAGEGRADE 0 0 
TOTAL 463 463 

DEPUTY DIRECTOR 

ASSISTANT DIRECTOR 
FOR SPECIAL PRDJECTS 

I 81 82 
SES 4 4  
EXCEPTED 0 0 
GS 16 0 0  
GS 15 1 1  
GS 14 0 0  
OTHERGS 5 5 
WAGEGRADE 0 0 
TOTAL 10 to  

r----- 1 

I I 
I NASA INSPECTOR GENERAL I_ - - 

REGIONAL OFFICE 

COMPTROLLER r 
SES , I  
EXCEPTED 0 0 
GS 16 0 0  
GS 15 2 2  
GS I 4  3 3  
OTHERGS 83  81 
WAGEGRADE 0 0 
TOTAL 88  89 

I 
CHIEF COUNSEL 

61 82 
SES 0 0  
EXCEPTED 0 0 
GS 16 0 0  
GS 15 3 3  
GS 14 3 3  
OTYERGS 2 2 
WAGEGRADE 0 0 

TOTAL S 8  
~ 

I 
EOUAL OPPORTUNlTY 

PROGRAMS OFFlCE 

81 82 
SES 0 0  
EXCEPTED 0 0 
GS 16 0 0  
GS 15 o n  
GS 14 I ,  
OTHEAGS 4 4 
WAGEGRADE 0 0 
TOTAL 5 5  

___ 

DIRECTOR OF MANAGEMENT 
OPERbTIONS 

81 82 
SES 3 3  
EXCEPTED 1 1 
GS 16 0 0  
GS 15 30 30 
GS 14 82 62 
OTHER GS 624 624 
WAGEGRADL 111 141 

TOTAL 661 661 

DIRECTOR OF 
FLIGHT PROJECTS 

61 82 
SES 15 15 
EXCEPTED 0 0 

I 

DlRECTOR OF MlSSlON AND 
DATA OPLRaTIONS 

6 ,  82 
SES 3 3  
EXCEPTED 0 0 
GS 16 0 0  
G S ! I  17 ii 
G S ! d  40 40 
OTHERGS 173 173 
WAGEGRADE 0 0 

TOTAL 233 233 

DIRECTOR OF 
FLIGHT ASSURANCE 

EXCEPTED 
GS 16 
GS 15 16 16 
GO 14 211 21 
OTHERGS 71 11 
WAGEGRADE 0 0 

TOTAL I16 118 

SES 
EXCEPTED 
GS 16 
GS 15 
GS I4 
OTHER GS 
WAGE GRADE 

I T O T A L  

I 
COWARD INSTITUTE FOR 

LPACE STUDIES 

81 82  

I T O T A L  

8 1  82 
48 48 
3 3 
1 1 

310 3 1 0  
537 531 

2 u Y  2 u Y  
141 141  

3444 34441 

INSTITUTIONAL PROGRAM AND 

PLANNING OFFICE 

81 82 
SES 1 ,  
EXCEPTED 0 0 
GS 16 0 0  
GS I5 0 0  
GS14 0 0  
OTHERGS 1 1 
WAGEGRADE 0 0 

TOTAL 2 2  
~ 

1 I I  I I 
I I  I 

DIRECTOR OFSCIENCES 

81 82 

SES 6 6  
EXCEPTED 0 0 
GS 16 1 1  
GS IS 34 34 
G S  74 50 50 
OTWERGS 218 218 
WAGFGRAOE 0 0 

T O T A L  308 3W 

DIRECTOR OF ENGINEERING 

81 81 
SES 1 1  
EXCEPTED 0 0 
65 16 0 0  
GF 15 84 64 
GS 1. 204 201 
OTHERGS 613 613 
WAGEGRADE 0 0 

TOTAL 905 905 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1982 ESTIMATES 

AREA MAP 

........... Airport .............. ................. I \j? ................. 

nv\sn 
Natlonal Aeronautics and 
Space AdminisIration ........ 

Goddard Space Flight Center 
Greenbelt Maryland 20771 
AC 301 987-4955 

I \ 
/-- 1 

I 
GODDARD SPACE FLIGHT CENTER 



GODDARD SPACE FLDHT CENTER 

FISCAL YEAR 1802 ESTUATES 

LOCATON PLAN 

~~ _-, - . ~  . . 

I? 

GSFC MAIN  SITE BUILDINGS 

Bldg. 1 - Space Projects Building 
Bldg. 2 - Research Projects Laboratory 
Bldg. 3 - Central Flight Control & Range 

Bldg. 4 - Plant Operations Building 
Bldg. 5 - Instrument Construction & Installation 

Bldg. 6 - Space Sciences Laboratory 
Bldg. 7 - Payload Testing Facility 
Bldg. 8 - Administration Building 
Bldg. 9 - Main Gate House 
Bldg. 10 - Environmental Testing Laboratory 
Bldg. 11 - Applied Sciences Laboratory 
Bldg. 12 - Tracking & Telemetry Laboratory 
Bldg. 13 - Network Control Center Facility 
Bldg. 14 - Spacecraft Operations Facility 
Bldg. 15 - Launch Phase Simulator 
Bldg. 16 - Logistic & Supply Facility 
Bldg. 16W - Logistic b Supply Facility 
Bldg. 17 - Administrative Support Building 
Bldg. 18 - Administrative Support Building 
Bldg. 19 - Technical Support Building 
Bldg. M - Technical Support Building 
Bldg. 21 - Meteorological Systems Development 

Bldg. 22 - Space & Terrestrial Applications Facility 
Bldg. 23 - Data Interpretation Laboratory 
Bldg. 24 - Central Heating b Refrigeration Plant 
Bldg. 25 - NTTF and Hydromechanical Laboratory 
Bldg. 26 - NASA Space Science Data Center 
Bldg. 27 - Mobile Equipment Support Facility 
Bldg. 83 - Satan Transmitting Facility 
Bldg. 84 - Frequency Standard & Test Facility 
Bldg. 86 - Day Care Center 
Bldg. 87 - Gas Cylinder Storage Building 
Bldg. 88 - Visitor Center 
Bldg. 89 - Ordinance Building 
Bldg. 97 
Bldg. 98 - GEWA Store 
Bldg. 99 

Operations Building 

Laboratory 

Laboratory 

- Plant Maintenance Support Facility 

- Director's Special Project Building 
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WALLOPS 
FLIGHT CENTER 



RESEARCH AND PROGRAM MANAGEHWT 

FISCAL YEAB 1982 ESTIMATES 

WALLOPS FLIGHT c m E R  

DESCRIPTION 

Wallops F l i g h t  Center  (WFC) i n c l u d e s  t h r e e  s e p a r a t e  areas on  t h e  A t l a n t i c  Coast  of V i r g i n i a ' s  E a s t e r n  
Shore: t h e  main b a s e ,  t h e  Wallops I s l a n d  l aunch ing  s i te ,  and t h e  Wallops mainland s i t e .  The a d m i n i s t r a t i v e  
o f f i c e s ,  r a n g e  c o n t r o l  c e n t e r ,  s u p p o r t  shops ,  and main t e l e m e t r y  b u i l d i n g s  a r e  l o c a t e d  on t h e  main base .  
Wallops I s l a n d  i s  about  seven m i l e s  s o u t h e a s t  o f  t h e  main b a s e  and i s  connected t o  t h e  mainland by a 
causeway and b r i d g e .  The i s l a n d  i s  about  f i v e  m i l e s  l o n g  and one-half m i l e  wide a t  i t s  wides t  p o i n t .  
Located on t h e  i s l a n d  are r o c k e t  s t o r a g e  b u i l d i n g s ,  b lockhouses ,  assembly shops and l aunch  sites. The 
Wallops mainland s i t e  i s  a one-half m i l e  s t r i p  w e s t  o f  t h e  i s l a n d  which houses  t h e  r a d a r  and o p t i c a l  
t r a c k i n g  sites. 

Wallops F l i g h t  Cen te r ,  t o t a l i n g  6 ,166 acres,  c o n s i s t s  o f  1,833 acres on  t h e  main b a s e ,  3,095 acres on  
Wallops I s l a n d ,  108 acres on t h e  mainland t r a c k i n g  s i te ,  and 1,140 acres o f  marsh l and .  The t o t a l  c a p i t a l  
inves tment ,  i n c l u d i n g  f i x e d  assets i n  p r o g r e s s  and con t rac to r- he ld  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s ,  as  of 
September 30, 1980, w a s  $145,362,000. 

CENTER BOLES AND MISSIONS 

Wallops F l i g h t  Center  p r e p a r e s ,  a ssembles ,  l a u n c h e s  and t r a c k s  s p a c e  v e h i c l e s  and a c q u i r e s  s c i e n t i f i c  
i n f o r m a t i o n  from them. WFC a l s o  o p e r a t e s  a r e s e a r c h  a i r p o r t  i n  s u p p o r t  of NASA's a e r o n a u t i c a l  r e s e a r c h  
programs which i n c l u d e  p r o j e c t s  a s s o c i a t e d  w i t h  a i r p o r t - a i r c r a f t  i n t e r f a c e ,  a i r  t r a f f i c  c o n t r o l ,  a v i o n i c s  
sys tems  technology ,  f i n a l  approach and l a n d i n g  sys tems ,  a i r p o r t  c o n f i g u r a t i o n ,  h igh  speed turn- off  tech-  
n i q u e s ,  a i r p o r t  environmental  s t u d i e s ,  n o i s e  r e d u c t i o n  technology,  and g e n e r a l  a v i a t i o n  r e s e a r c h  focused on 
a i r c r a f t  s p i n  c h a r a c t e r i s t i c s ,  cross-wind l a n d i n g s ,  p i l o t  performance,  and p rocedures  and a i d s  a t  uncon- 
t r o l l e d  a i r p o r t s  and a i r s p a c e .  
t o r i e s  and r e s e a r c h  c e n t e r s  of NASA, o t h e r  governmental  a g e n c i e s ,  c o l l e g e s  and u n i v e r s i t i e s ,  and t h e  
worldwide s c i e n t i f i c  community. 
and deve lop ,  as n e c e s s a r y ,  s p e c i a l  t y p e s  o f  i n s t r u m e n t a t i o n  and equipment t o  complete t h e  miss ion .  The 
p r i n c i p a l  and s u p p o r t i n g  r o l e s  are: 

I ts  f a c i l i t i e s  a r e  u t i l i z e d  by t h e  s c i e n t i s t s  and e n g i n e e r s  from t h e  l a b o r a-  

Center  p e r s o n n e l  ass is t  t h e s e - s c i e n t i f i c  r e s e a r c h  teams w i t h  t h e i r  p r o j e c t s  
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PRINCIPAL 

Sounding Rocket Development, Procurement and Opera t ions  - development o f  sounding r o c k e t s  and c a r r y i n g  o u t  
a l l  phases  of o p e r a t i o n s  from miss ion  and f l i g h t  p lann ing  t o  l a n d i n g  and recovery.  
development,  t e l e m e t r y ,  exper iment  aanagement s u p p o r t  t o  o t h e r  i n s t i t u t i o n s ,  l aunch  o p e r a t i d n s ,  and t r a c k i n g  
and d a t a  a c q u i s i t i o n  are inc luded .  

Payload carrier 

BallQon Program - managing, moni to r ing ,  s c h e d u l i n g ,  and ana lyz ing  b a l l o o n  ac t iv i t i e s  conducted f o r  NASA, 
t h e  O f f i c e  of Naval Research and t h e  N a t i o n a l  Science Foundation. 

SUPPORTING 

Sounding Rocket Payload Carrier Development and Experiment Management Support  - p r o v i d i n g  s u p p o r t  i n  t h e  
a p p l i c a t i o n s  d i s c i p l i n e s  of weather and climate. 

A e r o n a u t i c a l  F l i g h t  T e s t  Support  - p r o v i d i n g  f l i g h t  tes t  s u p p o r t  f o r  Langley Research Center ' s  
a e r o n a u t i c a l  f l i g h t  test  programs, i n c l u d i n g  t r a c k i n g  and d a t a  a c q u i s i t i o n .  
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SIBWARY OF RESOURCES REQUIREMENTS 

Funding Plan By Func t ion  

1981 1982 
Budget 1980 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

I. Personne l  and Re la ted  ~ s t s . . . . . . . . . . . . . . . . . . . . . .  11,386 11,440 12,187 12,360 

11. Travel........................................... 281 347 326 407 

111. F a c i l i t i e s  Services.............................. 3,654 3,771 4,056 4,609 

IV. Technica l  Services.. ............................. 631 963 591 1,139 

V. Management and Operations... . . . . . . . .  ............. 1,733 2,456 3,206 1,899 

--- --- 1981 Budget Amendment.......................... --- -280 

T o t a l ,  Fund Requirements. ...................... 17,685 18,697 20,366 20,414 

D i s t r i b u t i o n  o f  Permanent P o s i t i o n s  by Propram 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  

Direct P o s i t  i o n s  

Space T r a n s p o r t a t i o n  Systems and Operations... . . . . . . .  

Space f l i g h t  operations............................ 
Expendable l aunch  vehicles......................... 

1 4 - 4 - 4 - 
2 2 2 
2 2 2 
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1980 
Actual  

70 

P h y s i c s  and astronomy.............................. 70 

Space Science........................................ - 

68 Space and Terrestrial  Applications................... - 
Space applications............................. .... 66 
Technology utilization............................. 2 

2 2  A e r o n a u t i c s  and Space Technology..................... - 
Aeronau t ica l  r e s e a r c h  and technology.............. . 22 

109 Space Tracking and Data Systems...................... - 
109 Tracking and d a t a  acquisition..................... . - 

S u b t o t a l ,  d i r e c t  p o s i t i o n s  ....................... 2 70 

125 Center  Management and Operat ions  Support  Pos i t ions . . .  - 
................... 395 T o t a l ,  permanent pos i t ions . . . .  - - 

1981 
Budget Current  

E s t i m a t e  E s t i m a t e  

72 - 72 - 
72 72 

55 - 61 - 
54 58 

1 3 

2 4  34  

34  24  

- - 

109 

109 

- 105 

105 

- 
- - 

2 70 2 70 

125 

395 

- 125 

3 95 

- 

- - - - 

1982 
Budget 

E s t i m a t e  

72 

72 

- 

61 - 
58 

3 

2 4  

2 4  

- 

109 

109 

2 70 

- 
- 

12 5 

3 95 

- 
- - 

PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

SPACE FLIGHT OPERATIONS............................................................. 2 

I n  1982,  t h e  c i v i l  service personne l  w i l l  p r o v i d e  m i s s i o n  and range  s a f e t y  s u p p o r t  f o r  Space S h u t t l e  
l aunches .  WFC t r a c k i n g  ac t iv i t i e s  w i l l  a l s o  s u p p o r t  Space S h u t t l e  m i s s i o n s  d u r i n g  t h e  o r b i t a l  phase.  
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Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

I n  1982, WFC c i v i l  service p e r s o n n e l  w i l l  receive, i n s p e c t  and s t o r e  t h e  Scout expendable  l aunch  v e h i c l e  
and m a i n t a i n  t h e  launch f a c i l i t y  f o r  f u t u r e  Scout miss ions .  

72 

Sounding Rocket Program 

The o b j e c t i v e  o f  t h i s  program i s  t o  s u p p o r t  space  r e s e a r c h ,  u s i n g  low-cost sounding r o c k e t s ,  i n  t h e  f i e l d s  
of S o l a r  Phys ics ,  Galactic Astronomy, F i e l d s  and P a r t i c l e s ,  and I o n o s p h e r i c  Phys ics .  WFC prov ides  f l i g h t  
sys tems s u p p o r t ,  l aunch  range  s u p p o r t ,  and s u p p o r t  t o  exper iments  u t i l i z i n g  sounding r o c k e t s .  

I n  1982, t h e  Wallops Launch Range w i l l  p r o v i d e  l aunch  ac t iv i t i e s  and ground i n s t r u m e n t a t i o n / s u p p o r t  of t h e  
l a u n c h e s  a t  WFC and a t  t h e  Poker F l a t s  Research Range n e a r  Fa i rbanks ,  Alaska,  p l u s  e x p e d i t i o n  t y p e  s u p p o r t  
t o  o t h e r  areas. The WFC launch  range  i s  equipped w i t h  l a u n c h e r s  c a p a b l e  of hand l ing  sounding r o c k e t s  of a l l  
s i z e s .  The Poker F l a t s  Research Range, j o i n t l y  suppor ted  by WFC and t h e  Defense Nuclear Agency, h a s  l i m i t e d  
c a p a b i l i t y ,  a l t h o u g h  i t s  f a c i l i t i e s  can  b e  supplemented by t h e  mobi le  equipment from WFC. 

Bal loon Program 

The o b j e c t i v e  o f  t h i s  program i s  t o  s u p p o r t  space  r e s e a r c h ,  u s i n g  low-cost b a l l o o n  p l a t f o r m s ,  i n  t h e  
f i e l d s  of S o l a r  Physics  , Galactic Astronomy, S t r a t o s p h e r i c  Composition and Aeronomy. 

I n  1982, WFC w i l l  p rov ide  ground i n s t r u m e n t a t i o n  s u p p o r t ,  t e c h n i c a l ,  and f l i g h t  hardware s u p p o r t  t o  
exper imente r s  i n  t h e  b a l l o o n  program. 

The m a j o r i t y  o f  t h e  f l i g h t s  are  conducted from t h e  N a t i o n a l  S c i e n t i f i c  Bal loon F a c i l i t y  s i t e  a t  P a l e s t i n e ,  
Texas, o r  t h e  United States Air Force s i te  a t  Holloman, New Mexico; however, some f l i g h t s  are suppor ted  from 
remote s i t es  i n  t h e  n o r t h e r n  Uni ted Sta tes ,  Canada, Alaska,  A u s t r a l i a ,  New Zealand, Argen t ina  and B r a z i l .  
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Permanent P o s i t i o n s  
( C i v i l  Se rv iae )  

Env i r  onmen t a 1 Ob s e rva t i o n  s 

I n  1982, t h e  WFC c i v i l  service p e r s o n n e l  w i l l  c o n t i n u e  t o  conduct t h e  Meteoro log ica l  Rocket Network 
p r o j e c t .  The o b j e c t i v e s  o f  t h i s  p r o j e c t  are: 

1. To i n v e s t i g a t e  t h e  p r o c e s s e s  which c h a r a c t e r i z e  t h e  p h y s i c a l  s ta te  of t h e  s t ra to- mesosphere  r e g i o n  of 
t h e  atmosphere and t o  de te rmine  i n t e r a c t i o n s  w i t h i n  t h i s  l a y e r  of t h e  atmosphere and w i t h  t h e  t roposphere .  

2. To p r o v i d e  d a t a  f o r  c l imato logy  o f  t h e  upper atmosphere. 

3. To prov ide  i n  s i t u  measurement d a t a  which are used t o  c a l i b r a t e  s a t e l l i t e  remote s e n s o r s .  

Through t h e  Meteoro log ica l  Rocket Networks p r o j e c t ,  WFC manages NASA's p a r t i c i p a t i o n  i n  t h e  Coopera t ive  
Meteoro log ica l  Rocket Network (CMRN) , t h e  Experimental  Inter-American Meteoro log ica l  Rocket Network 
(EXAMETNET) and t h e  Eastern-Western Hemisphere Meteoro log ica l  Rocket Network. 

I n  ocean p r o c e s s e s ,  where t h e  pr imary emphasis i s  b e i n g  p l a c e d ,  i n v e s t i g a t i o n s  i n  t h e  broad areas of sea- 
s t a t e  measurement, s u r f a c e  c u r r e n t s ,  ocean t o p o g r a p h i c a l  mapping, and t h e i r  s u p p o r t i n g  ground t r u t h  are i n  
p r o g r e s s .  

I n  1982, t h e  WFC c i v i l  service personne l  w i l l  b e  involved i n  i n v e s t i g a t i n g  t h e  f e a s i b i l i t y  o f  de te rmin ing  
ocean s u r f a c e  c u r r e n t s  from s a t e l l i t e s  and a i r c r a f t  measurement o f  t h e  l o c a l  s u r f a c e  wave s t r u c t u r e ;  
i n v e s t i g a t i n g  t h e  "sea s t a t e  b i a s  e f f e c t "  i n  s a t e l l i t e  a l t i m e t r y  t o  deve lop  methods o f  c o r r e c t i n g  t h e  e r r o r ;  
de te rmin ing  t h e  mean sea s u r f a c e  o f  t h e  g e o i d ;  e v a l u a t i n g  and de te rmin ing  t h e  inadequac ies  o f  e x i s t i n g  
p r e d i c t i v e  and d e s c r i p t i v e  s y n o p t i c  ocean c i r c u l a t i o n  models and i n v e s t i g a t i n g  t h e  impact of u t i l i z i n g  
s y n o p t i c  altimeter d a t a  as  i n p u t  t o  t h e  models ;  and developing t e c h n i q u e s  of us ing  altimeter p u l s e  wave from 
d a t a  f o r  t h e  d e t e r m i n a t i o n  o f  sea state.  

Bal loon Program 

The o b j e c t i v e  o f  t h i s  program i s  t o  s u p p o r t  t h e  Space and Terrestr ia l  A p p l i c a t i o n s  program u s i n g  low c o s t  
b a l l o o n  p l a t f o r m s  i n  t h e  f i e l d  o f  s t r a t o s p h e r i c  composi t ion,  meteorology and aeronomy. 
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Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

I n  1982, t h e  Technology U t i l i z a t i o n  program a t  WFC i n v o l v e s  e x p e d i t i n g  a p p l i c a t i o n  o f  new technology ,  
encouraging t h e  u s e  of NASA technology i n  o t h e r  s e c t o r s ,  and unders tand ing  more f u l l y  t h e  technology 
t r a n s f e r  p r o c e s s  and i t s  impact.  

24 

I n  1982, t h e  WFC a i r p o r t  w i l l  b e  invo lved  i n  conduct ing r e s e a r c h  tests of v a r i o u s  a i r c r a f t  i n  t h e  t e r m i n a l  
area o p e r a t i n g  environment.  F l i g h t  s t u d i e s  w i l l  b e  made o f  new approach and l and ing  p rocedures  u t i l i z i n g  
t h e  l a t e s t  i n  guidance equipment and t e c h n i q u e s ,  p i l o t  i n f o r m a t i o n  d i s p l a y s ,  t e r m i n a l  area n a v i g a t i o n ,  and 
tes ts  of o t h e r  sys tems l e a d i n g  t o  au tomat ic  l a n d i n g  o f  a i r c r a f t .  One runway h a s  been modif ied t o  s t u d y  t h e  
e f f e c t  o f  runway grooving as  a means o f  c o n t r o l l i n g  a i r c r a f t  hydrop lan ing  on w e t  o r  slush- covered runways. 
S t u d i e s  o f  au tomot ive  hydroplaning have a l s o  been conducted us ing  t h i s  runway. The d a t a  r e q u i r e d  from t h e  
a i r c r a f t  and automotive  tests w i l l  u l t i m a t e l y  assist i n  t h e  development o f  s a f e r ,  more f l e x i b l e  t r a n s p o r-  
t a t i o n  systems.  WFC w i l l  a l s o  c o n t i n u e  t o  s u p p o r t  g e n e r a l  a v i a t i o n  s t a l l / s p i n  r e s e a r c h ,  s i n g l e- p i l o t  IFR 
f l i g h t  tes t ,  and a g r i c u l t u r a l  aer ia l  a p p l i c a t i o n s  r e s e a r c h .  

TRACKING AND DATA ACQUISITION...... .................................................. 109 

Tracking and d a t a  a c q u i s i t i o n  ac t iv i t i e s  p r o v i d e  b o t h  f i x e d  and mobi le  equipment f o r  t r a c k i n g ,  d a t a  
a c q u i s i t i o n ,  and communications. 
c a t i o n s  and upda t ing  o f  e x i s t i n g  sys tems  and t h e  o p e r a t i o n ,  maintenance,  and r e p a i r  o f  t h e s e  i n s t r u m e n t a t i o n  
systems.  
t e l e m e t r y ,  p r e c i s e  range  t iming ,  r ange  in tercommunicat ion,  r a d i o  communication, t r a c k i n g  laser ,  d i g i t a l  d a t a  
t r a n s m i s s i o n ,  command and c o n t r o l ,  and d i g i t a l  d a t a  p rocess ing .  These i n s t r u m e n t a t i o n  systems are  used i n  
s u p p o r t  o f  b o t h  a e r o n a u t i c a l  and r o c k e t  launched f l i g h t  p r o j e c t s .  These f l i g h t  p r o j e c t s  are conducted a t  
WFC o r  a t  o f f- range  l o c a t i o n s  i n  v a r i o u s  p a r t s  o f  t h e  world,  depending upon t h e  s c i e n t i f i c  exper iment  re- 
quirements .  The sounding r o c k e t  programs suppor ted  a t  Wallops w i l l  cover  a l l  of t h e  a tmospher ic  and s p a c e  
d i s c i p l i n e s  i n  which r e s e a r c h  i s  under taken,  u t i l i z i n g  a fami ly  o f  l aunch  v e h i c l e s  v a r y i n g  i n  s i z e  and power 
from t h e  s m a l l  m e t e o r o l o g i c a l  r o c k e t s  t o  t h e  72- foot Scout w i t h  o r b i t a l  c a p a b i l i t y .  I n  1982, more t h a n  300 
sounding r o c k e t s  a r e  t o  b e  launched from Wallops I s l a n d  and remote si tes around t h e  world ,  c a r r y i n g  exper i-  
ments i n  t h e  f i e l d s  of aeronomy, e n e r g e t i c  p a r t i c l e s ,  i o n o s p h e r i c  p h y s i c s ,  meteorology,  and s o l a r  p h y s i c s .  

These a c t i v i t i e s  w i l l  encompass t h e  a c q u i s i t i o n  o f  new sys tems ,  modif i-  

Included are h i g h l y  p r e c i s e  i n s t r u m e n t a t i o n  r a d a r s ,  and systems i n v o l v i n g  ana log  and d i g i t a l  
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Of p a r t i c u l a r  i n t e r e s t  i s  t h e  c u r r e n t  e f f o r t  t o  measure t h e  e f f e c t  o f  a e r o s o l s  on t h e  p r o t e c t i v e  l a y e r  o f  
ozone i n  t h e  upper atmosphere which f i l t e r s  o u t  harmful  s o l a r  r a d i a t i o n .  

Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

CENTER MANAGEMENT AND OPERATIONS SUPPORT............................................ 12 5 

Cente r  Management and Opera t ions  Support  i s  d e f i n e d  as t h e  s u p p o r t  o r  services b e i n g  provided t o  a l l  WFC 
o r g a n i z a t i o n s  which cannot  b e  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  
p e r s o n n e l  involved are: 

The c i v i l  service 

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r  and t h e  immediate s t a f f ,  e.g., Legal ,  P a t e n t  
Counsel, Equal Opportuni ty ,  Planning and Ana lys i s ,  P u b l i c  A f f a i r s  and Safe ty .  

Management Support  - T h i s  c a t e g o r y  i n c l u d e s  a wide range  o f  a c t i v i t y  c a t e g o r i z e d  as management s u p p o r t  f o r  
S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget  programs and f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center.  

management, program c o n t r o l ,  c o n t r a c t i n g  and procurment,  p e r s o n n e l  management, p r o p e r t y  management, 
f i n a n c i a l  management, r e s o u r c e  c o n t r o l  and management i n f o r m a t i o n  systems and a n a l y s i s .  

Opera t ions  Support  - T h i s  i s  a broad spectrum of a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  
f a c i l i t i e s ,  b u i l d i n g s  and equipment and t o  p rov ide  t h e  normal housekeeping services and l o g i s t i c s  s u p p o r t  
f o r  t h e  pe rsonne l  who manage and conduct t h e  a f f a i r s  o f  t h e  Center.  S p e c i f i c  ac t iv i t i e s  are: 

Maintenance and o p e r a t i o n  of a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer s u p p o r t  
R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
Center-wide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  services 
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n  and s u p p l i e s  
Medical care of employees 
Pho tograph ic  and g r a p h i c  s u p p o r t  
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RESOURCE REQUIREMENTS BY FUNCTION 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

12,187 12,360 11,440 

Summary of Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a. Permanent p o s i t i o n s . . .  ..................... 
b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s . . .  
c. Overtime and o t h e r  compensation ............ 

10,589 
398 
210 

10,427 
3 90 
2 10 

9,936 
2 41 
2 10 

9,765 
2 93 
2 52 

10,387 11,027 11,197 S u b t o t a l ,  Compensation........... .......... 10,310 

1,101 

12,298 

1,105 

12,132 

998 1,019 

11,329 

2. ~nefits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .*. . . . .  

S u b t o t a l ,  Compensation and Benefits . . . . . . . .  11,385 

B. Support ing Costs  

10 
45 - 

12 
50 - 

1. T r a n s f e r  of personnel. . . . . .  .................... 
2. Personne l  training............................. 

16 
41 - 

1 0  
45 - 

55 S u b t o t a l ,  Support ing Costs................. 62 55 57 

T o t a l ,  Personnel  and Re la ted  Costs............. 12,360 1 2  , 187 11,386 
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Explana t ion  o f  Fund Requirements 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Compensation and Benefits.......................... 11,329 11,385 12,132 12,298 

1. Compensation ................................... 10,310 10,387 11,027 11,197 

a. Permanent posit ions. . . . . . . .  ................ 9,765 9,936 10,427 10,589 

The funds  w i l l  s u p p o r t  395 permanent p o s i t i o n s  i n  1982. The c o s t  i n c r e a s e  from t h e  1981 budget  
estimate t o  t h e  1981 c u r r e n t  estimate i s  due p r i m a r i l y  t o  t h e  October 1980 pay i n c r e a s e .  

B a s i s  of Cost f o r  Permanent P o s i t i o n s  

I n  1982, t h e  c o s t  o f  permanent p o s i t i o n s  w i l l  b e  $10,589,000, a n  i n c r e a s e  o f  $162,000 from 
1981. The i n c r e a s e  r e s u l t s  from t h e  fo l lowing :  

Cost  o f  permanent p o s i t i o n s  i n  1981........................................... 10,42 7 

Cost i n c r e a s e s  i n  1982........................................................ 

F u l l  y e a r  e f f e c t  of 1981 actions................................. +165 
P a r t i a l  y e a r  e f f e c t  o f  1982 actions.............................. +8 9 

F u l l  yea r  e f f e c t  of 1981 pay increases............................. +3 6 
Cost  d e c r e a s e s  i n  1982........................................................ 

Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  
F u l l  yea r  e f f e c t  o f  1981 actions................................. -82 
P a r t i a l  y e a r  e f f e c t  of 1982 actions.............................. -46 

Within  g r a d e  and career advances:  

Cost  o f  permanent p o s i t i o n s  i n  1982........................................... 

+2 90 

-128 

10,589 
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1981 
1980 Budget Current  

1982 
Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s  

1. cost................................... 2 93 
2.  Workyears........ ...................... 33 

2 41 390 398 
31 39 40 

The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  t h e  October 
1980 pay i n c r e a s e  and an  i n c r e a s e  i n  t h e  number of youth o p p o r t u n i t y  p o s i t i o n s .  

The 1982 p l a n  i n c l u d e s  40 workyears  which i s  an i n c r e a s e  o f  one o v e r  t h e  1981 c u r r e n t  estimate 
and w i l l  s u p p o r t  t h e  fo l lowing  programs: 

D i s t r i b u t i o n  o f  Other t h a n  Full-Time Permanent Workyears 

Program Wo rkyear  s 

Cooperat ive  t r a i n i n g  18 

Opportuni ty  programs..................................................... 1 6  
4 

..................................................... ........................................................ Summer emp1o)Tment 2 

Other  temporary emplo~ent.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ......... .- 

40 Total.........................................~........................ - - 

c. O v e r t i m e  and o t h e r  compensation............ 2 52 210 2 10 210 

Overtime funds  a r e  r e q u i r e d  a t  WFC p r i m a r i l y  t o  meet o p e r a t i o n a l  r equ i rements  o f  t h e  sounding 
r o c k e t  program o f  t h e  Physics  and Astronomy and Space Appl ica t ions  programs. 
Center’s c o n t r o l ,  such  a s  l aunch  s c h e d u l e s ,  weather  h o l d s ,  and range  c l e a r a n c e  problems n e c e s s i t a t e  work 
beyond normal h o u r s  t o  o p e r a t e  t h e  l aunch  f a c i l i t i e s ,  p rov ide  i n s t r u m e n t a t i o n  s u p p o r t ,  and conduct t r a c k i n g  
and d a t a  a c q u i s i t i o n  a c t i v i t i e s  r e q u i r e d  t o  a s s u r e  m i s s i o n  s u c c e s s .  

Many f a c t o r s  beyond t h e  
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1981 1982 
1980 Budget Current  Budget 

Actual  Es  t i m a  t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2. Benefits....................................... 1,019 - 9 98 1,105 1,101 

Following are  t h e  amounts o f  c o n t r i b u t i o n  b y  c a t e g o r y :  

Civil Service Retirement Fund................ 7 04 6 93 756 76 1 
Employee l i f e  insurance...................... 32 32 32 33 
Employee h e a l t h  insurance.................... 2 45 2 39 2 48 258 
Workmen's compensation....................... 11 30 30 33 
FICA.......................................... 6 3 7 7 
Other........................................ 2 1  1 32 9 - 

Total...................................... 1,019 9 98 - - 1,105 1,101 

The i n c r e a s e  from t h e  1981 budget  e s t i m a t e  t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  t h e  October 
1980 pay i n c r e a s e .  The d e c r e a s e  i n  1982 from t h e  1981 c u r r e n t  estimate i s  r e l a t e d  t o  a d e c r e a s e  i n  
severance  pay p a r t i a l l y  o f f s e t  by a n t i c i p a t e d  i n c r e a s e s  i n  t h e  c o s t  of h e a l t h  insurance .  Workmen's 
compensation estimates a re  based on t h e  Department o f  Labor b i l l i n g s .  

62 - 55 - 55 - 57 B. Support ing ~ s t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
1. T r a n s f e r  o f  Personnel.......................... 16 10 10 1 2  

The t r a n s f e r  of pe rsonne l  c o s t s  i n  1981 and 1982 w i l l  cover  t h e  expenses  f o r  one permanent change o f  
s t a t i o n  move planned each year .  

2. Personne l  Training.............. ............... 41 45 45 50 

The estimates f o r  pe rsonne l  t r a i n i n g  i n c l u d e  c o s t s  of t h e  WFC e n g i n e e r i n g  t e c h n i c i a n  a p p r e n t i c e  
program. The 1982 estimate assumes approx imate ly  t h e  same level of e f f o r t  as i n  1981. 
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1981 1982 
1980 Budget Current  Budget 

(Thousands of D o l l a r s )  
E s t i m a t e  E s t i m a t e  Actual  E s t i m a t e  

281 - - 407 - - 
Summary of Fund Requirements 

A. Program Travel.................................... 228 248 2 66 341 

B.  S c i e n t i f i c  and Technica l  Development Travel.. ..... 1 7  57 20 2 2  

44 - 40 - 42 - 36 C. Management and Operat ions  Travel.................. - 
407 - 32 6 - - 347 - - 281 'Total ,  Travel................................... - - 

Explana t ion  of Fund Requirements 

341 - 2 66 - 2 48 - 2 2 8  A. Program Travel.................................... - 
Program travel i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment of t K e  Center ' s  m i s s i o n  and r e f l e c t s  t h e  

c o n t i n u i n g  e f f o r t  i n  t h e  procurement and l aunch  a c t i v i t i e s ,  t h e  sounding r o c k e t  development program, t h e  
b a l l o o n  program, and t h e  a e r o n a u t i c a l  f l i g h t  test program. The i n c r e a s e  from t h e  1981 budget  estimate t o  
t h e  1981 c u r r e n t  estimate and from 1981 t o  1982 i s  due t o  i n c r e a s e d  travel requ i rements  i n  s u p p o r t  of o f f -  
s i t e  l a u n c h  a c t i v i t y .  
miss ion  a t  Cape Par ry ,  Canada, as w e l l  a s  m i s s i o n s  i n  Norway, Sweden, New Mexico and Alaska. 

This i n c l u d e s  Sounding Rocket Program s u p p o r t  f o r  t h e  j o i n t  Canadian/U. S. Coopera t ive  

..... 2 2  20 5 7  17 - - - B. S c i e n t i f i c  and Technica l  Development Travel.. - 
S c i e n t i f i c  and t e c h n i c a l  development travel p e r m i t s  employees t o  p a r t i c i p a t e  i n  meet ings  and t e c h n i c a l  

seminars  w i t h  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  a e r o s p a c e  community. Th i s  p a r t i c i p a t i o n  a l l o w s  them t o  b e n e f i t  
from exposure  t o  t e c h n o l o g i c a l  advances  o u t s i d e  WFC, as w e l l  a s  t o  p r e s e n t  b o t h  accomplishments and problems 
t o  t h e i r  a s s o c i a t e s .  Many of  t h e  mee t ings  a r e  working p a n e l s  convened t o  s o l v e  c e r t a i n  problems f o r  t h e  
b e n e f i t  o f  t h e  Government. The d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due 
t o  a reassessment  of travel requ i rements .  
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1981 1982 
1980 Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Actual  

44 - 40 - 42 - 36 C. Management and Operat ions  Travel.................. - 
Management and o p e r a t i o n s  travel i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of  g e n e r a l  management 

matters. 
travel of t h e  Center ' s  t o p  management t o  NASA Headquar ters  and o t h e r  NASA C e n t e r s ;  and l o c a l  t r a n s p o r t a t i o n .  

It i n c l u d e s  travel i n  such  a r e a s  as p e r s o n n e l ,  f i n a n c i a l  management, procurement ac t iv i t ies ,  

I110 FACILITIES S E B V I C E S o ~ o o o o ~ o o o ~ ~ ~ ~ o o ~ o ~ ~ ~ o o o o o o ~ o o  3,654 3,771 4,056 4,609 

Wallops F l i g h t  Center  i n v o l v e s  6,166 acres and a complex of f a c i l i t i e s  which mainly  c o n s i s t  of 
r e s e a r c h ,  a i r p o r t ,  and launch o p e r a t i o n s  f a c i l i t i e s .  Th i s  complex encompasses 1,057,344 g r o s s  s q u a r e  f e e t  
o f  b u i l d i n g  space  i n c l u d i n g  t h r e e  major b u i l d i n g s .  Also inc luded  are t h r e e  major t e c h n i c a l  f a c i l i t i e s .  
Th i s  p h y s i c a l  p l a n t  s u p p o r t s  a n  average  d a i l y  on-Center p o p u l a t i o n  o f  900 t o  1,100 p e r s o n n e l  housed on- 
s i t e .  
d u r i n g  off- peak hours .  

Many of  t h e  test  f a c i l i t i e s  are u t i l i z e d  on s c h e d u l e s  i n v o l v i n g  more t h a n  one s h i f t  and /or  f r e q u e n t l y  

Summary o f  Fund Requirements 

A .  Maintenance and Re la ted  Services.. ............... 1,089 

1. Facilities................................... 1,089 
2. ~ u i p m e n t .  ................................... --- 

733 - E. C u s t o d i a l  Services............................... 

C.  U t i l i t i e s  Services............................... 1,832 

T o t a l ,  F a c i l i t i e s  Services..................... 3,654 

1,152 1,077 1,188 

1 , 031 1,077 1 , 188 --- --- 121  

76 9 - 714 - 801 - 
1,818 2,265 2,652 

3,771 4,056 4,609 
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Explana t ion  o f  Fund Requirements 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Maintenance and Re la ted  Services................. 1 , 089 1,152 1,077 1,188 

1. Facilities................................... 1,089 1,031 1,077 1,188 

This  a c t i v i t y  p r o v i d e s  f o r  t h e  maintenance,  r e p a i r  and a l t e r a t i o n  of o v e r  300 b u i l d i n g s  and one 
m i l l i o n  s q u a r e  f e e t  o f  b u i l d i n g  s p a c e  on 6 ,166 acres of  l and .  
i t s  p r o x i m i t y  t o  t h e  ocean,  r e q u i r e s  f r e q u e n t  maintenance and r e p a i r  o f  e x t e r i o r  s u r f a c e s ,  r o o f i n g ,  u t i l i t y  
d i s t r i b u t i o n  sys tems ,  mechanical  d o o r s ,  hardware  and b u i l d i n g  equipment. 

The c o r r o s i v e  environment a t  WFC, caused by 

The i n c r e a s e  from t h e  1981 c u r r e n t  estimate t o  t h e  1982 budget  estimate i s  f o r  n e g o t i a t e d  s u p p o r t  
c o n t r a c t  wage i n c r e a s e s .  Major t y p e s  o f  s u p p o r t  i n  t h i s  area a r e :  

a. Ground maintenance............................................................... 295 

Prov ides  f o r  maintenance o f  lawns,  trees and s h r u b s ,  and f o r  snow removal. 

b. Maintenance and operations....................................................... 50 6 

Prov ides  f o r  t h e  maintenance and o p e r a t i o n  o f  o v e r  300 b u i l d i n g s  i n c l u d i n g  h e a t i n g ,  plumbing 
and a i r  c o n d i t i o n i n g  systems.  

c. S u p p l i e s  387 ......................................................................... 
Provides  f o r  t h e  replacement  o f  s u p p l i e s  n e c e s s a r y  t o  t h e  o p e r a t i o n  o f  t h e  WFC f a c i l i t y .  

--- --- 12  1 --- 2. Equipment........ ............................ 
The 1981 budget  es t inate  inc luded  b u i l d i n g  equipment maintenance which h a s  been t r a n s f e r r e d  t o  t h e  

f a c i l i t i e s  f u n c t i o n  
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B. C u s t o d i a l  Services............................... 

1981 1982 
Budget 1980 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

733 - 801 - 714 - 76 9 - 
Prov ides  f o r  s u p p o r t  service c o n t r a c t o r  e f f o r t  f o r  j a n i t o r i a l  services, f i r e  f i g h t i n g  and ambulance 

service, and p l a n t  s e c u r i t y .  Also p r o v i d e s  f o r  r e f u s e  removal,  p e s t  c o n t r o l  and o t h e r  m i s c e l l a n e o u s  
services. E f f i c i e n c i e s  i n  t h e  f i r e  f i g h t i n g  and s e c u r i t y  areas ( a  r e d u c t i o n  o f  t h r e e  c o n t r a c t o r  workyears)  
have reduced fund ing  requ i rements  from t h e  1981 budget  estimate. 

1. J a n i t o r i a l  services... ............................................................... 230 

Provides  f o r  t h e  c l e a n i n g  of b u i l d i n g s .  

2. F i r e  f i g h t i n g  and p l a n t  security..................................................... 450 

t Prov ides  f o r  f i r e  f i g h t i n g ,  ambulance, and s e c u r i t y  guard s e r v i c e .  

3. ~ s c e l l a n e o u s . . . . . . . . . .  89 .............................................................. 
Prov ides  f o r  r e f u s e  removal,  p e s t  c o n t r o l ,  l a u n d r y  and o t h e r  misce l l aneous  services. 

C. Utilities........................................ 1,832 1,818 2,265 2,652 

The o n l y  purchased u t i l i t i e s  a t  WFC are e l e c t r i c i t y  and f u e l  o i l  t o  o p e r a t e  t h e  h e a t i n g  p l a n t .  This 
fund ing  a l s o  p r o v i d e s  f o r  t h e  o p e r a t i o n  and maintenance o f  t h e  h e a t i n g  p l a n t  and water and sewage 
f a c i l i t i e s .  The i n c r e a s e  i n  1981 from t h e  budget  estimate t o  t h e  c u r r e n t  estimate i s  due t o  i n c r e a s e d  
u t i l i t y  rates. The i n c r e a s e  i n  1982 i s  due t o  u t i l i t y  rate  and n e g o t i a t e d  s u p p o r t  service c o n t r a c t  rate 
i n c r e a s e s .  The purchased u t i l i t i e s  are as f o l l o w s :  

1. E l e c t r i c i t y  (14,732 M~)............................................................. 1,035 
1,151 2. Fuel  o i l  (1,300 K Gal.).............................................................. 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

63 1 - - 
Summary of Fund Requirements 

A. Automatic Data Processing...................... ... 161 - 

963 - - 

5 78 - 

591 - - 

2 18 - 

1,139 

71 4 - 
1. Quipment.... ................................. 17 416 23 496 
2. Operations.................................... 144 162 195 218 

B. S c i e n t i f i c  and Technica l  Informat ion. .  ............ 117 - 220 - 150 - 183 - 
1. Library....................................... 102 120 117 129 
2. Educat ion and information..................... 15 100 33 54 

2 42 - 223 - 165 - 3 53 C. Shop Support  and Services......................... - 

T o t a l ,  Techn ica l  Service.. ...................... - - 63 1 963 - - 591 - - 1,139 

Explana t ion  of Fund Requirements 

71 4 - 2 18 A. Automatic Data Process ing. .  ....................... - - 5 78 - 161 

Prov ides  f o r  a d m i n i s t r a t i v e  d a t a  p r o c e s s i n g  i n c l u d i n g  equipment maintenance,  programming, and 
o p e r a t i o n .  
1982 estimate over  1981 i s  due t o  a d e l a y  of one  y e a r  i n  t h e  replacement  o f  t h e  Honeywell 625 R e a l- T i m e  Data 
Process ing  System. 

The decreas,e from t h e  1981  budget  estimate t o  t h e  1981 c u r r e n t  estimate and t h e  i n c r e a s e  i n  t h e  

1. Equipment....... 496 ...................................................................... 
Prov ides  f o r  annua l  maintenance of remote t e r m i n a l s  and p e r i p h e r a l  equipment used f o r  

a d m i n i s t r a t i v e  d a t a  p r o c e s s i n g ,  and i n  1982, f o r  t h e  replacement  o f  t h e  Honeywell 625 R e a l- T i m e  Data 
Process ing  System. 
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1981 1982 
1980 Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Actual  

2. Operations............................................................................ 218 

P r o v i d e s  programming and o p e r a t i o n  o f  equipment used f o r  p r o c e s s i n g  of n e c e s s a r y  b u s i n e s s  d a t a  such 
as p a y r o l l  and o t h e r  f i s c a l  r e c o r d s ,  procurement ,  and personne l  and s u p p l y  d a t a .  

B. S c i e n t i f i c  and Technica l  Informat ion. .  ............ 1 1 7  - 2 2  0 - 150 - 183 - 
I n c l u d e s  t h e  purchases  o f  books,  s u p p l i e s  and materials f o r ,  and t h e  o p e r a t i o n  o f ,  t h e  WFC Technica l  

L i b r a r y .  It a l s o  p r o v i d e s  f o r  p u b l i c  i n f o r m a t i o n  services and f o r  t h e  e x h i b i t s  and o p e r a t i o n  o f  a V i s i t o r  
In format ion  Center  (VIC). The i n c r e a s e s  i n  1981 and 1982 over  t h e  1980 level r e f l e c t  t h e  complet ion o f  t h e  
V I C  i n  1981 and subsequent  o p e r a t i o n a l  c o s t s .  The d e c r e a s e  o f  t h e  1981 c u r r e n t  estimate from t h e  1981 
budget  estimate r e f l e c t s  complet ion o f  t h e  V I C  la ter  i n  1981 t h a n  p r e v i o u s l y  a n t i c i p a t e d  r e s u l t i n g  i n  
reduced o p e r a t i o n s  requ i rements .  

1. L i b r a r y  ............................................................................... 1 2  9 

Prov ides  f o r  t h e  o p e r a t i o n  of t h e  l i b r a r y  a s  w e l l  a s  t h e  procurement of books,  s u b s c r i p t i o n s ,  
s u p p l i e s ,  and m a t e r i a l s .  

2 .  Educat ion and information............................................................. 54 

Prov ides  f o r  t o u r  gu ide  services f o r  v i s i t o r s .  P r o v i s i o n  i s  a l s o  made f o r  t h e  c o s t  of e x h i b i t s  and 
t h e  o p e r a t i o n  o f  t h e  soon t o  b e  completed V I C  as  w e l l  as f o r  m i s c e l l a n e o u s  p u b l i c  i n f o r m a t i o n  services. 

C.  Shop Support  and Services......................... 353 - 165 - 2 2 3  - 2 42 - 
I n c l u d e s  e n g i n e e r i n g  and f a b r i c a t i o n  s u p p o r t  f o r  f a c i l i t y  p lann ing  and a l t e r a t i o n .  Also p r o v i d e s  f o r  

s a f e t y  and r e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  requ i rements  and o t h e r  t e c h n i c a l  services. The i n c r e a s e  from 
t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate and 1982 r e f l e c t s  a n  i n c r e a s e  i n  t h e  e n g i n e e r i n g  
services and machine shop s u p p o r t  r equ i rements  based upon p r i o r  y e a r  exper ience .  
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V. 

A. 

B. 

C. 

D .  

A. 

1981 
I980 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Summary of Fund Requirements 

A d m i n i s t r a t i v e  Communications...................... 170 146 151 

.......................... 80 95 P r i n t i n g  and Reproduct ion 94 

Transpor ta t ion . . .  .................................. 431 1,208 1 , 850 

I n s t a l l a t i o n  Common Services....................... 1,038 1,022 1,110 

T o t a l ,  Management and Operations................. 1,733 2 , 456 3,206 

Explanat ion of Fund Requirements 
1 

151 - 146 - 170 A d m i n i s t r a t i v e  Communications...................... - 

1982 
Budget 

E s t i m a t e  

1,899 

166 

105 

398 

1,230 

1,899 

166 - 
Prov ides  f o r  t h e  o p e r a t i o n  o f  t h e  WFC main switchboard and t e l e t y p e  f a c i l i t y ,  f o r  t h e  c o s t  of leased 

l i n e s  and l o n g  d i s t a n c e  t o l l s ,  and f o r  maintenance services. The i n c r e a s e  from 1981 t o  1982 i s  t o  cover  t h e  
c o s t  of n e g o t i a t e d  s u p p o r t  c o n t r a c t  r a t e  i n c r e a s e s .  

1. Long d i s t a n c e  t e lephone  service........................................................ 6 

Covers t h e  c o s t  of l e a s e d  l i n e s  and long  d i s t a n c e  t o l l s .  

2. Other communications services.......................................................... 160 

Prov ides  f o r  t h e  o p e r a t i o n  of t h e  WFC main switchboard and t e l e t y p e  f a c i l i t y .  P r o v i s i o n  i s  a l s o  
made f o r  maintenance and r e p a i r  s e r v i c e s .  
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1981 1982 
Budget 1980 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

105 - 95 - 80 - 94 B. P r i n t i n g  and Reproduction.......................... - 
Prov ides  f o r  s u p p o r t  service c o n t r a c t o r  e f f o r t  t o  o p e r a t e  t h e  p r i n t i n g  and r e p r o d u c t i o n  f a c i l i t y  a t  

WFC. The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate over  t h a t  a n t i c i p a t e d  i n  t h e  1981 budget  estimate r e f l e c t s  
i n c r e a s e d  c o s t s  o f  s u p p l i e s  and materials  and a s l i g h t  i n c r e a s e  i n  c o n t r a c t o r  r a t e s .  The i n c r e a s e  from 1981 
t o  1982 i s  t o  cover  t h e  c o s t  of n e g o t i a t e d  s u p p o r t  c o n t r a c t  wage i n c r e a s e s .  

C.  Transportation..................................... 43 1 - 1,208 1,850 3 98 - 
I n c l u d e s  t h e  c o s t  of commercial o f f- base  s e r v i c e s  and r e p a i r s  t o  t h e  Government-owned motor v e h i c l e  

f l e e t ;  t h e  maintenance and r e p a i r  o f  t h e  WFC Queen Air a i r c r a f t ;  and f r e i g h t  and r e l a t e d  t r a n s p o r t a t i o n  
c o s t s .  The 1981 budget  estimate i n c l u d e s  t h e  c o s t  o f  r e p l a c i n g  t h e  18 year- old Queen Air a i r c r a f t  w i t h  a 
more modern f u e l  e f f i c i e n t ,  t u r b i n e  powered, and r e l i a b l e  a i r c r a f t .  Th i s  replacement  i s  i n  keeping w i t h  t h e  
requirement  t o  upgrade t h e  Queen Air a i r c r a f t  w i t h i n  NASA w i t h  newer a i r c r a f t  t h a t  w i l l  p r o v i d e  long- term 
d e p e n d a b i l i t y .  The replacement  a i r c r a f t  w i l l  a l s o  i n c r e a s e  r e l i a b i l i t y ,  s a f e t y ,  m a i n t a i n a b i l i t y ,  and 
performance i n  s a t i s f y i n g  WFC's c o n t i n u i n g  needs.  The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 
c u r r e n t  estimate r e f l e c t s  i n c r e a s e d  c o s t s  o f  maintenance and r e p a i r  o f  motor v e h i c l e s  and a i r c r a f t ,  a 
revised e s t i m a t e  of t h e  c o s t  o f  r e p l a c i n g  t h e  Qucen Air a i r c r a f t  and an  a d d i t i o n a l  c o n t r a c t o r  workyear o f  
e f f o r t  i n  a i r c r a f t  maintenance.  

1. Local  t r a n s p o r t a t i o n  services.......................................................... 1 2  5 

Prov ides  f o r  s h u t t l e  bus  services on Center and t o  o t h e r  nearby  i n s t a l l a t i o n s ,  

2 .  T r a n s p o r t a t i o n  o f  t h i n g s . .  ............................................................. 5 

Covers t h e  c o s t  of f r e i g h t  c h a r g e s  and c o s t s  r e l a t e d  t o  l o c a l  moves, i .e . ,  d rayage  and p a r c e l  p o s t .  

3. Maintenance, r e p a i r  and replacement  of vehicles........................................ 143 

Prov ides  f o r  commercial s e r v i c e s  and r e p a i r s  t o  t h e  Government-owned motor v e h i c l e  f l e e t .  
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1981 1982 
1980 Budget Current  Budget - - 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s  ) 

Actual 

4. Maintenance and r e p a i r  of aircraft...................................................... 1 2  5 

P r o v i d e s  f o r  p a r t s  and s u p p l i e s  r e q u i r e d  t o  m a i n t a i n  t h e  WFC Queen Air  a i r c r a f t .  

D. I n s t a l l a t i o n  Common Se~ices... . . . . . . . . . . . . . . .  1,038 1,022 1,110 1,230 

P r o v i d e s  f o r  medical  services,  r e n t a l  of copying machines,  s u p p l i e s ,  m a t e r i a l s  and equipment used f o r  
a d m i n i s t r a t i v e  purposes ,  s u p p l y  management, materials hand l ing ,  and postage.  The i n c r e a s e  from t h e  1981 
budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  h i g h e r  c o s t s  f o r  s u p p l i e s  and materials,  machine 
r e n t a l s  and pos tage  and an  a d d i t i o n a l  two c o n t r a c t  workyears o f  e f f o r t  i n  supp ly  management. The i n c r e a s e  
from 1981 t o  1982 i s  f o r  n e g o t i a t e d  s u p p o r t  c o n t r a c t  rate  i n c r e a s e s .  

1. Medical  se~ices....................................................................... 58  

P r o v i d e s  f o r  t h e  pa r t- t ime  services of  medical  d o c t o r s  i n  s u p p o r t  of t h e  WFC Occupat ional  Heal th  
p r og r am.  

2. Machine rental......................................................................... 125 

Covers t h e  r e n t a l  and maintenance o f  copying equipment. 

3. S u p p l i e s  and equipment..... ............................................................ 501 

Prov ides  f o r  s u p p l i e s ,  materials ,  and equipment n e c e s s a r y  f o r  t h e  a d m i n i s t r a t i v e  f u n c t i o n s  a t  WFC. 

4. Supply management...................................................................... 51 1 

Prov ides  f o r  moving and materials hand l ing  and o p e r a t i n g  t h e  s u p p l y  sys tem a t  WFC. 

5. Postage................................................................................ 35 

Covers t h e  c o s t  o f  t h e  Center’s p o s t a l  b i l l .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
ORGANIZATION AND STAFFING CHART 

W U P S  FLIGHT CENTER 

GS-15 
GS-14 
All Other GS 
Wage Grade 
Total Permanent 395 

- 

DIRECTOR 

CY BY - -  
SE S 2 2  

GS-15 1 1  
GS-14 0 0  
A l l  Other GS 3 3  
Wage Grade 0 0  
Total Permanent z z  

I 
I 

I I 1 
OPERATIONS DIRECTORATE + - CY By 

SES 1 1  
GS-15 3 3  
GS-14 6 6  
All Other GS 111 111 

Total Permanent in 
Wage Grade 0 0  

I 

ENGINEERING DIRECTORATE 

::-15 ii /j; 
GS-14 
All Other GS 
Wage Grade 
Total Permanent 

SES 
GS-15 
GS-14 
A l l  Other GS 
Wage Grade 
Total Permanent 

A 
TECHNICAL SUPPORT DIRECTORATE 

SES 
GS-15 0 0  
GS-14 1 1  

58 58 All Other GS 
Wage Grade 20 20 
Total Permanent m m  

APPLIED SCIENCE DIRECTORAT 1 4  I Ei 1 SES 
GS-15 1 1  4 
All Other GS 
Wage Grade 
Total Permanent 
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F I S W  YEda 1982 ESTIMATES 

DESCRIPTION 

The Ames Research Center  (ARC) i s  l o c a t e d  on 421 a c r e s  a t  t h e  s o u t h e r n  end of San F ranc i sco  Bay on l and  
con t iguous  t o  t h e  U.S. Naval Air  S t a t i o n ,  Moffe t t  F i e l d ,  C a l i f o r n i a .  C e r t a i n  f a c i l i t i e s ,  such as t h e  
u t i l i t i e s  and a i r f i e l d  runways, are used j o i n t l y  by NASA and t h e  Department of t h e  Navy. Also housed a t  t h e  
ARC i s  t h e  U . S .  Army Research and Technology Laboratory.  
ARC pe r sonne l  on r e s e a r c h  of mutual  i n t e r e s t .  
p r o g r e s s  and con t r ac to r- he ld  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s ,  as of September 30, 1980, w a s  $518,282,000. 

Personnel  from t h i s  l a b o r a t o r y  work c l o s e l y  wi th  
The c a p i t a l  inves tment  a t  t h e  ARC, i n c l u d i n g  f i x e d  assets i n  

CEaTEB ROLES IWD MISSIONS 

The programs a t  ARC i n v o l v e  r e s e a r c h  and development i n  t h e  f i e l d s  of a e r o n a u t i c s ,  space  s c i e n c e ,  l i f e  
s c i e n c e ,  and space  technology,  as w e l l  as a p p l i c a t i o n s  t o  n a t i o n a l  needs  of t h e  new science and technology 
growing o u t  of  t h e  ae rospace  program. S p e c i f i c a l l y ,  t h e  Center ' s  major  program r e s p o n s i b i l i t i e s  are con- 
c e n t r a t e d  i n :  shor t- haul  a i r c r a f t  technology,  r o t o r c r a f t  technology,  f l i g h t  s i m u l a t i o n ,  computa t iona l  f l u i d  
dynamics, p l a n e t a r y  p robes ,  a i r b o r n e  s c i e n c e s  and a p p l i c a t i o n s ,  and a e r o n a u t i c a l  and space  l i f e  s c i e n c e s .  
I n  a d d i t i o n  t o  t h e s e  major program r e s p o n s b i l i t i e s ,  t h e  Center p rov ides  suppor t  f o r  m i l i t a r y  programs and 
v a r i o u s  c i v i l  a v i a t i o n  p r o j e c t s .  The p r i n c i p a l  and suppor t i ng  r o l e s  are: 

PRINCIPAL 

Fundamental Aerodynamics - advancing t h e  g e n e r a l  s t a t e  of  t h e  a r t ,  bo th  t h e o r e t i c a l  and exper imenta l .  

Short-Haul A i r c r a f t  Technology - deve loping  a technology base  f o r  f a c i l i t a t i n g  i n c o r p o r a t i o n  of sho r t- hau l  
a i r c r a f t  i n t o  o v e r a l l  a i r  t r a n s p o r t a t i o n  systems.  

R o t o r c r a f t  Technology - developing a technology b a s e  f o r  improving e f f i c i e n c y  and f l e x i b i l i t y  f o r  b o t h  
c i v i l  and m i l i t a r y  use .  
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Computational F l u i d  Dynamics - f u r t h e r i n g  t h e  s t a t e  of  t h e  a r t  through t h e  d e f i n i t i o n  of new systems,  b o t h  
hardware and s o f t w a r e ,  and a p p l i c a t i o n  t o  a e r o n a u t i c a l  and o t h e r  r e l a t e d  areas. 

F l i g h t  S imula t ion  - improving t h e  s t a t e  of  t h e  a r t  t o  pe rmi t  more e f f e c t i v e  use  of s i m u l a t o r s  i n  a i r c r a f t  
d e s i g n  and v a l i d a t i o n- o f- f l i g h t  s i m u l a t i o n .  

M i l i t a r y  Support  - p r o v i d i n g  t h e  t e c h n i c a l  s u p p o r t  t o  m i l i t a r y  a v i a t i o n  i n  areas c o n s i s t e n t  w i t h  o t h e r  ARC 
a e r o n a u t i c s  r o l e s  and unique ARC c a p a b i l i t i e s .  

Airborne Research and A p p l i c a t i o n s  - o p e r a t i n g  ins t rumented  j e t  a i r c r a f t  f o r  t h e  purpose  of conduct ing 
a i r b o r n e  r e s e a r c h  and a p p l i c a t i o n s  exper iments .  

P l a n e t a r y  Probes  - deve lop ing  the rmal  p r o t e c t i o n  systems r e q u i r e d  f o r  p l a n e t a r y  atmosphere e n t r y  p robes  
and managing probe development. 

P l a n e t a r y  Miss ion Opera t ions  and Data Ana lys i s  - complet ing t h e  m i s s i o n  o p e r a t i o n s  and d a t a  a n a l y s i s  
s u p p o r t  f o r  t h e  c u r r e n t l y  approved Pioneer  series of miss ions .  

L i f e  Sc iences :  

Human-Vehicle I n t e r a c t i o n s  - f u r t h e r i n g  t h e  s t a t e  of  t h e  a r t  through t h e  s t u d y  0.f man-machine and o t h e r  
human f a c t o r  i n t e r a c t i o n s  and c o n s i d e r a t i o n s  involved i n  a i r c r a f t  o p e r a t i o n s .  

Biomedical  Support  Systems - deve lop ing  advanced technology f o r  l o n g  d u r a t i o n  l i f e  s u p p o r t  systems and 
p r o t e c t i v e  sys tems.  

B i o l o g i c a l  Experiments - deve lop ing ,  managing and o p e r a t i n g  exper iments  f o r  de te rmin ing  e f f e c t s  o f  s p a c e  
f l i g h t  on l i v i n g  organisms (non-human) and f o r  p rov id ing  i n f o r m a t i o n  a p p l i c a b l e  t o  s o l v i n g  s p a c e  medicine  
problems. 

L.ife i n  t h e  Universe  - unders tand ing  t h e  o r i g i n ,  e v o l u t i o n ,  n a t u r e  and d i s t r i b u t i o n  of complex l i f e  i n  t h e  
u n i v e r s e ,  and unders tand ing  i t s  i n t e r a c t i o n  w i t h  t h e  terrestr ial  environment.  
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SUPPORTING 

Space T r a n s p o r t a t i o n  Passenger  S e l e c t i o n  Criteria - deve loping  and e v a l u a t i n g  t h e  medica l  c r i t e r i a  f o r  
non-crew passenger  s e l e c t i o n .  

Astronomical  Observa t ion  Techniques - focus ing  on a i r b o r n e  r e s e a r c h  and t h e  deve loping  of i n f r a r e d  
t echn iques  and s u p p o r t i n g  systems f o r  u se  i n  Spacelab payloads.  

V e r t i c a l / S h o r t  Take-Off and Landing; (V/STOL) Technology - deve loping  a technology b a s e  f o r  m i l i t a r y  V/STOL 
i n  suppor t  of Department of Defense miss ions .  
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SUMMARY OF RESOURCES REQUIREMENTS 

Funding Plan By Funct ion 

1981 
1980 Budget Current  

Ac t ua 1 E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

1982 
Budget 

Estimate 

I. Personne l  and Re la ted  ~ s t s . . . . . . . . . . . . . . . . . . . . . .  55,722 57,113 59,043 60,377 

11. Travel........................................... 1,332 1 ,446  1,417 1 ,798  

111. F a c i l i t i e s  Services.............................. 6,183 a ,  736 8,455 10 ,541  

IV. Technica l  Services............................... 98 1 924 1,528 1 ,576  

V. Management and Operations........................ 3,156 3,250 3,406 3,629 

--- 1981 Budget Ilmendment.......................... --- -919 

T o t a l ,  fund requirements..................... 67,374 70,550 73,849 77,921 

D i s t r i b u t i o n  of Permanent P o s i t i o n s  by Program 

1982 
Budget 

Estimate 

1981 
1980 Budget Current  

Actual  Estimate Estimate 

Direct P o s i t i o n s  

303 - 303 - 299 - 304 Space Science........................................ - 
Phys ics  and astronomy.............................. 101 
P l a n e t a r y  exploration... . . . . . . . . . . . . . . . . . . . . . . . . . . .  73 
L i f e  sciences...................................... 130 

98 
69 

136 

99 
74  

130  

95 
74  

130  
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1981 
Budget Current  

E s t i m a t e  E s t i m a t e  

1982 
Budget 

E s t i m a t e  
1980 

Actual  

107 - 117 - 107 - 108 - Space and Terrestrial Applications................... 

Space applications................................. 
Technology utilization............................. 

100 
7 

109 
8 

100 
7 

101 
7 

82 1 - 820 - 82 1 - 82 4 - A e r o n a u t i c s  and Space Technology..................... 

A e r o n a u t i c a l  r e s e a r c h  and technology............... 
Space r e s e a r c h  and technology ...................... 674 

147 
677 
147 

671 
150 

655 
165 

S u b t o t a l ,  d i r e c t  positions....................... 1,232 1,240 1,231 1,231 

42 7 42 6 418 42 7 Cente r  Management and Opera t ions  Support  Pos i t ions . . .  

T o t a l ,  permanent positions....................... 1 658 1 658 1,658 1,658 

PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

Ames c o n c e n t r a t e s  i t s  p h y s i c s  and astronomy ac t iv i t i e s  i n  t h e  f i e l d  of i n f r a r e d  astrbnomy, t a k i n g  t h e  
Agency l e a d  i n  t h i s  d i s c i p l i n e .  

I n  1982, t h e  c i v i l  service p e r s o n n e l  w i l l  p r o v i d e  s u p p o r t  f o r  t h e  a i r b o r n e  astronomy program which 
i n c l u d e s  a C-141 a i r c r a f t- - t h e  Kuiper Airborne Observatory (KA0)--as w e l l  a s  a Lear Jet a i r c r a f t .  These 
a i r c r a f t  are  o p e r a t e d  by Ames as  f l y i n g  a s t r o n o m i c a l  o b s e r v a t o r i e s  w i t h  t h e  b u l k  o f  t h e  o b s e r v i n g  accom- 
p l i s h e d  by v a r i o u s  U n i v e r s i t y  r e s e a r c h  teams. Ames s u p p o r t s  t h e s e  f a c i l i t i e s  w i t h  i t s  in- house s c i e n c e  
competence and w i t h  i t s  in- house c a p a b i l i t y  t o  o p e r a t e  r e s e a r c h  a i r c r a f t .  
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I n f r a r e d  astronomy o b s e r v a t i o n  from space  p l a t f o r m s  a v o i d s  o b s c u r a t i o n  caused by t h e  Ear th ' s  atmosphere.  
Ames h a s  r e s p o n s i b i l i t y  f o r  i n s t r u m e n t s  t o  accomplish  t h e s e  o b s e r v a t i o n s  i n c l u d i n g  development of t h e  
t e l e s c o p e  p o r t i o n  of t h e  I n f r a r e d  Astronomical  Sa t e l l i t e  (IUS), d e f i n i t i o n  o f  a n  advanced ins t rument  f o r  
u s e  on Spacelab m i s s i o n s ,  and s t u d i e s  o f  i n s t r u m e n t s  t h a t  may e v e n t u a l l y  b e  used as f r e e- f l y e r s  i n  space.  

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

These c i v i l  service personne l  a re  r e q u i r e d  i n  1982 t o  accomplish t h e  ongoing programs i n  s u p p o r t  o f  Agency 
g o a l s  i n  p l a n e t a r y  e x p l o r a t i o n .  This  program c o n s i s t s  o f  a c o n t i n u i n g  series of p r o j e c t  management ac t iv i-  
t ies ,  backed by t h e  s c i e n t i f i c  e x p e r t i s e  of p r i n c i p a l  i n v e s t i g a t o r s  from Ames, o t h e r  NASA C e n t e r s  and t h e  
U n i v e r s i t y  community. An in- house s u p p o r t i n g  r e s e a r c h  and technology program serves b o t h  t o  m a i n t a i n  t h e  
Cen te r ' s  s c i e n t i f i c  and t e c h n o l o g i c a l  e x p e r t i s e  and p rov ide  t h e  s t i m u l u s  and d e f i n i t i o n  f o r  new p l a n e t a r y  
miss ions .  

I n  1982, t h e  c i v i l  service p e r s o n n e l  w i l l  c o n t i n u e  t o  p rov ide  p r o j e c t  management and s c i e n t i f i c  suppor t  
f o r :  (1) P i o n e e r s  6-9, a series of s p a c e c r a f t  e x p l o r i n g  t h e  p h y s i c s  of t h e  i n t e r p l a n e t a r y  medium and 
p r o v i d i n g  ongoing d a t a  on t h e  plasma i n  which t h e  E a r t h  i s  immersed; (2)  P i o n e e r s  1 0  and 11, two s p a c e c r a f t  
t h a t  made c l o s e  approaches  t o  t h e  p l a n e t  J u p i t e r  t o  s t u d y  b o t h  t h e  p l a n e t  i t s e l f  and t h e  i n t e r a c t i o n  of t h e  
s o l a r  wind w i t h  t h e  p l a n e t ' s  s t r o n g  magnet ic  f i e l d  ( t h e s e  s p a c e c r a f t  were t h e n  r e t a r g e t e d  by be ing  swung i n  
t h e  J o v i a n  g r a v i t y  f i e l d  t o  e x p l o r e  o t h e r  r e g i o n s  of t h e  s o l a r  system--Pioneer 11 made t h e  f i r s t  c l o s e  
r e c o n n a i s s a n c e  o f  S a t u r n  i n  1979, and P ioneer  10 h a s  now c r o s s e d  t h e  o r b i t  o f  Uranus on i t s  way o u t  o f  t h e  
s o l a r  s y s t e m ) ;  (3 )  Pioneer  Venus, launched i n  1978, w i t h  i t s  o r b i t e r  now i n  p l a c e  around Venus; and (4)  t h e  
G a l i l e o  p r o j e c t ,  a n a t u r a l  outgrowth o f  t h e  P ioneer  Venus a tmospher ic  p robes ,  and development o f  t h e  G a l i l e o  
Probe. 

A m e s  r e s e a r c h e r s  are p l a y i n g  a key r o l e  i n  a l l  of t h e s e  miss ions .  Ames s c i e n t i s t s  are r e s p o n s i b i l e ,  as 
p r i n c i p a l  i n v e s t i g a t o r s ,  f o r  measuring t h e  c h a r a c t e r i s t i c s  of t h e  s o l a r  wind i n  i n t e r p l a n e t a r y  space  and 
n e a r  J u p i t e r  and Sa tu rn ;  measuring t h e  a tmospher ic  s t r u c t u r e  on  Mars, Venus and J u p i t e r ;  measuring atmos- 
p h e r i c  r a d i a t i o n  b a l a n c e  on Venus and J u p i t e r ;  measuring c loud c h a r a c t e r i s t i c s  on Venus and J u p i t e r ;  and 
s t u d y i n g  Mars f o r  p o s s i b l e  l i f e- b e a r i n g  s o i l s  and compounds. 
s y n t h e s i z i n g  a tmospher ic  models o f  t h e s e  p l a n e t s  t h a t  can  b e  used t o  e x p l a i n  t h e i r  c u r r e n t  s tate and evolu-  
t i o n  and t h a t  can b e  a p p l i e d  i n  comparat ive  s t u d i e s  t o  unders tand f e a t u r e s  o f  t h e  Ear th ' s  weather  and 
c l  ima t e. 

Ames r e s e a r c h e r s  a re  a l s o  r e s p o n s i b l e  f o r  
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Ames m a i n t a i n s  a n  act ive program of  1 G o r a t o r y  and t h e o r e t i c a l  s t u d i e s  t o  deve lop  b a s i c  a tmospher ic  
modeling c o n c e p t s ,  o b t a i n  t h e  n e c e s s a r y  p h y s i c a l  d a t a  on a molecu la r  scale t o  i n t e r p r e t  t h e  s p a c e c r a f t  
o b s e r v a t i o n s ,  and develop improved s c i e n t i f i c  measurements and i n s t r u m e n t  concep t s  f o r  use  on  s p a c e c r a f t .  
This  program c o n c e n t r a t e s  on p l a n e t a r y  a tmospheres ,  and h a s  been p a r t i c u l a r l y  active i n  combining r a d i a t i v e  
t r a n s f e r  c o n c e p t s  w i t h  a e r o s o l  p h y s i c s  t o  o b t a i n  comprehensive p l a n e t a r y  c loud and d u s t  models. 

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

I n  1982, t h e  c i v i l  service p e r s o n n e l  w i l l  c o n t i n u e  t o  b e  invo lved  i n  r e s e a r c h ,  hardware development,  and 
program management r e l a t e d  t o  meet ing program m i l e s t o n e s  i n  t h e  areas of unders tand ing  t h e  e f f e c t s  of s p a c e  
f l i g h t  on  humans and o t h e r  l i f e  forms;  managing nonhuman b i o l o g i c a l  exper iments  i n  space ;  deve lop ing  
advanced l i f e  s u p p o r t  c o n c e p t s  and sys tems ;  and unders tand ing  t h e  o r i g i n ,  e v o l u t i o n ,  and d i s t r i b u t i o n  o f  
l i f e  and l i f e - r e l a t e d  chemicals  on E a r t h  and e l sewhere  i n  t h e  u n i v e r s e .  

Space f l i g h t  s i m u l a t i o n  s t u d i e s  w i l l  c o n t i n u e  i n  FY 1982 w i t h  t e s t i n g  o f  40-to-50-year o l d  males t o  
o b s e r v e  cumula t ive  p h y s i o l o g i c a l  change t h a t  may occur  upon v a r y i n g  recovery  p e r i o d s .  F ind ings  w i l l  p r o v i d e  
a b a s i s  f o r  f l i g h t  s c h e d u l e  and r o t a t i o n  f o r  f u t u r e  S h u t t l e  crew members. Ames i n v e s t i g a t o r s  w i l l  b e  
invo lved  i n  t h e  development phase  o f  b o t h  animal  and human exper iments  f o r  t h e  f i r s t  d e d i c a t e d  l i f e  s c i e n c e s  
Spacelab.  
t r a i n i n g )  t o  s u p p r e s s  t h e  symptoms of  mot ion o r  s p a c e  s i c k n e s s  i s  s t i l l  e f f e c t i v e  d u r i n g  t h e  performance o f  
a complex c o g n i t i v e  o r  motor t a s k s .  

Research w i l l  c o n t i n u e  t o  t r y  t o  de te rmine  whether l e a r n e d  autonomic c o n t r o l  (b iofeedback 

Launch of  t h e  f i r s t  l i f e  s c i e n c e s  exper iment  t o  f l y  on t h e  S h u t t l e  w i l l  occur  on a S h u t t l e  o r b i t a l  f l i g h t  
test  miss ion.  The f i r s t  f l i g h t  u n i t  o f  t h e  Research Animal Holding F a c i l i t y ,  conf igured  t o  h o l d  mice and 
r a t s ,  w i l l  b e  f a b r i c a t e d  and q u a l i t y  t e s t e d  i n  FY 1982 w i t h  checkout  and t e s t i n g  a t  Ames p r i o r  t o  i t s  f l i g h t  
on Spacelab 111. 
Cosmos b i o l o g i c a l  s a t e l l i t e  f l i g h t  i n  FY 1982 f o r  l aunch  i n  t h e  las t  q u a r t e r  of FY 1982. 

Hardware f o r  U.S. exper iments  w i l l  b e  d e l i v e r e d  t o  t h e  Sov ie t  Union f o r  t h e  J o i n t  US/USSR 

S t u d i e s  w i l l  b e  con t inued  i n  FY 1982 u s i n g  c l o s e d  chambers f o r  i n v e s t i g a t i o n s  o f  c o n t r o l l e d  ecology l i f e  
s u p p o r t  sys tems f o r  space  f l i g h t .  

Research i n  t h e  o r i g i n  and d i s t r i b u t i o n  o f  l i f e  and l i f e - r e l a t e d  molecu les  w i l l  a l s o  b e  con t inued  i n  FY 
1982 th rough  a n a l y s e s  o f  b iochemica l  pathways i n  l i v i n g  systems and a n a l y s i s  of chemical  abundances i n  
Precambrian d e p o s i t s  by t h e  use  o f  a n  u l t r a s e n s i t i v e  s t a b l e  i s o t o p e  measuring system, and s t u d i e s  o f  t h e  
i n t e r a c t i o n s  of known p o l y p e p t i d e s  and deoxyr ibonuc le ic  a c i d  (DNA) segments. 
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A h i g h l y  d i v e r s i f i e d  group of  s c i e n t i f i c a l l y  c a p a b l e  peop le  i s  r e q u i r e d  t o  suppor t  programs i n  Resource 
and Environmental  Observa t ions  i n c l u d i n g  s p a c e ,  a tmospher ic ,  and s t r a t o s p h e r i c  programs; t o  p rov ide  s k i l l e d  
p e r s o n n e l  and s p e c i a l i z e d  a i r b o r n e  p l a t f o r m s  i n  s u p p o r t  of t h e  Agency's a p p l i c a t i o n s  s a t e l l i t e  programs; t o  
i n t e r p r e t  and p r o c e s s  b o t h  spaceborne and a i r b o r n e  remote ly  sensed d a t a ;  t o  i n t e r a c t  w i t h  and d i s s e m i n a t e  
d a t a  and a s s o c i a t e d  p r o c e s s i n g  t e c h n i q u e s  t o  t h e  u s e r  community. 

The Ames s t r a t o s p h e r i c  r e s e a r c h  program i s  an  i n t e g r a t e d  a c t i v i t y  t h a t  b l e n d s  t h e  e x p e r t i s e  of t h e  Center  
and U n i v e r s i t y  s c i e n t i s t s  b o t h  i n  t h e  development o f  computer models f o r  t h e  upper atmosphere and i n  the 
measurement o f  s t r a t o s p h e r i c  c o n s t i t u e n t s  and p r o p e r t i e s  from a i r c r a f t  p l a t f o r m s .  Computer modeling of t h e  
s t r a t o s p h e r e  i s  b e i n g  performed a t  Ames t o  unders tand  t h e  unper tu rbed  s t r a t o s p h e r e  and p r e d i c t  t h e  e f f e c t s  
on t h e  s t r a t o s p h e r e  o f  v a r i o u s  p o l l u t a n t s ,  such  as a i r c r a f t  emiss ions  and f l u o r o c a r b o n s ,  and of n a t u r a l  
e v e n t s  such  as  t h e  s o l a r  c y c l e  and s o l a r  s to rms .  A s imi la r  program i s  under way f o c u s i n g  on t h e  c l imat ic  
e f f e c t s  o f  a e r o s o l s  i n  t h e  Ear th ' s  atmosphere through models o f  a e r o s o l s  and t h e i r  r a d i a t i v e  e f f e c t s ,  and 
measurements o f  a e r o s o l  p r o p e r t i e s  from Ames a i r c r a f t .  

F u r t h e r ,  t h e  Center 's  Space A p p l i c a t i o n s  r o l e  is  f u l f i l l e d  by: (1) conduct ing an active and c o n t i n u i n g  
broad program o f  a p p l i e d  r e s e a r c h  and development t o  enhance t h e  use  o f  remote and i n  s i t u  s e n s i n g  tech-  
nology f o r  Ear th  r e s o u r c e s  a p p l i c a t i o n s ;  ( 2 )  t o  t r a n s f e r  t h e  a b i l i t y  t o  u s e  t h i s  technology t o  a v a r i e t y  o f  
F e d e r a l ,  S ta te ,  r e g i o n a l ,  and l o c a l  a g e n c i e s  by working w i t h  t h e s e  a g e n c i e s  t o  p l a n ,  i n i t i a t e ,  and deve lop  
f e a s i b l e  and economical  Ear th  r e s o u r c e s  s e n s i n g  p r o j e c t s  t a i l o r e d  t o  t h e i r  s p e c i f i c  n e e d s ;  and 
( 3 )  d e f i n i n g ,  deve lop ing ,  and e v a l u a t i n g  p o t e n t i a l  sa te l l i t e  s e n s o r s ,  d a t a  a c q u i s i t i o n  and p r o c e s s i n g  t ech-  
n i q u e s ,  and a s s o c i a t e d  communications technology. The Center  c o n t r o l s  a v a r i e t y  of o p e r a t i o n a l  a i r c r a f t ,  
some of which serve as n a t i o n a l  and i n t e r n a t i o n a l  f a c i l i t i e s  f o r  r e s e a r c h  i n  astronomy, geophys ics ,  meteor-  
ology ,  and Ear th  r e s o u r c e s ;  o t h e r s  a c q u i r e  d a t a  f o r  remote s e n s i n g  p r o j e c t s  and p rov ide  a mechanism f o r  
i n t e g r a t i o n  o f  spaceborne,  a i r b o r n e ,  and ground-based d a t a  a c q u i s i t i o n  and p r o c e s s i n g  systems.  

I n  a d d i t i o n ,  t h i s  d i v e r s i f i e d  s c i e n t i f i c  group: (1) p r o v i d e s  management suppor t  t o  t h e  O f f i c e  of Space 
and Terrestrial  A p p l i c a t i o n s  f o r  t h e  a i r b o r n e  i n s t r u m e n t a t i o n  r e s e a r c h  program a t  Ames and o t h e r  NASA 
Cente rs ;  and ( 2 )  p r o v i d e s  a mechanism f o r  implementat ion o f  a p p l i c a t i o n s  t r a n s f e r  ac t iv i t ies  through t h e  
Western Regional  Remote Sensing A p p l i c a t i o n s  Center.  

RPM 7-8 



Pe rmanen t Po s i  t i o n s  
(Civi l  Serv ice )  

The Technology U t i l i z a t i o n  program a t  Ames i s  a community under tak ing  i n v o l v i n g  t h e  pa r t- t ime  e f f o r t s  of 
s c i e n t i s t s  and e n g i n e e r s  i n  many d i s c i p l i n e s  and i n  many Center o r g a n i z a t i o n s  working under t h e  l e a d e r s h i p  
and c o o r d i n a t i o n  of a f u l l- t i m e  Technology U t i l i z a t i o n  O f f i c e  s t a f f  t o  move knowledge developed from t h e  
NASA programs i n t o  i n d u s t r y  f o r  e f f e c t i v e  use  i n  t h e  marke tp lace .  

I n  1982, t h e  c o n t e n t  o f  t h e  Ames program i n  a e r o n a u t i c s  i s  c h a r a c t e r i z e d  i n  terms of t h r e e  e lements :  
Gener ic  Research and Technology, Vehic le  S p e c i f i c  Technology (Powered- Lift ,  R o t o r c r a f t )  and a e r o n a u t i c a l  
s u p p o r t  t o  o t h e r  a g e n c i e s  and t o  i n d u s t r y .  These t h r e e  e lements  form a c o h e r e n t  and i n t e r d e p e n d e n t  program 
t o  meet t h e  V e r t i c a l / S h o r t  Take-Off and Landing (V/STOL) and r o t o r c r a f t  o b j e c t i v e s  of  improved aerodynamic 
and o p e r a t i o n a l  performance,  t o  improve t e r m i n a l  area s a f e t y  and e f f i c i e n c y ,  and t o  reduce  a i r c r a f t  n o i s e  
and v i b r a t i o n s .  

Gener ic  Research and Technology: 

The Gener ic  Research and Technology program a t  Ames i s  p r i n c i p a l l y  focused  i n  t h e  areas of  computa t iona l  
aerodynamics,  exper imenta l  methods, a v i o n i c s ,  and s a f e t y .  The program i s  c o n c e n t r a t e d  i n  t h e  d i s c i p l i n e s  o f  
aerodynamics and a e r o e l a s t i c i t y ,  f l i g h t  dynamics, guidance and c o n t r o l ,  and human f a c t o r s .  The program 
p r o v i d e s  t h e  fundamental  d i s c i p l i n a r y  advances ,  b o t h  t h e o r e t i c a l  and exper imenta l ,  t h a t  ex tend  t h e  s t a t e  of  
t h e  a r t .  S u b s t a n t i a l  p r o g r e s s  i s  a n t i c i p a t e d  i n  o u r  a b i l i t y  t o  compute t h e  t h e o r e t i c a l  behav ior  of ae ro-  
dynamic f l o w  and t o  measure exper imenta l  a i r c r a f t  c o n f i g u r a t i o n  paramete rs .  I n  1982,  a major t h r u s t  t o  
deve lop  t h e  Numerical Aerodynamic S imula to r  w i l l  b e  i n i t i a t e d  t o  p r o v i d e  a r e v o l u t i o n a r y  advance i n  computa- 
t i o n a l  speed and memory f o r  a e r o n a u t i c a l  r e s e a r c h ,  r e s e a r c h  programs i n  f l i g h t  dynamics w i l l  d e f i n e  t h e  
impor tan t  i n t e r r e l a t i o n s h i p s  between v e h i c l e  dynamics, s t a b i l i t y  and c o n t r o l ,  and hand'ling q u a l i t i e s  i n  t h e  
regime of  h o v e r ,  and i n  t r a n s i t i o n  from ver t ica l  t o  h o r i z o n t a l  f l i g h t  f o r  advanced V/STOL a i r c r a f t  and 
r o t o r c r a f t .  I n  guidance and c o n t r o l ,  t h e  u s e  o f  o p t i m a l  c o n t r o l  t h e o r y  i n  c o n j u n c t i o n  w i t h  dynamic modeling 
of a i r c r a f t  and ground-based guidance a i d s  w i l l  p r o v i d e  new i n s i g h t  i n t o  t h e  d e f i n i t i o n  o f  a i r  t r a f f i c  
c o n t r o l  a l g o r i t h m s ,  p a r t i c u l a r l y  f o r  t h e  t e r m i n a l  area. 

I n  1982,  h i g h l i g h t s  i n  t h e  human f a c t o r s  program w i l l  i n c l u d e :  c o n t i n u a t i o n  of development of a b a s e l i n e  
g e n e r i c  d i s p l a y  o f  a i r  t r a f f i c  i n f o r m a t i o n  f o r  use  i n  an  a i r c r a f t  c o c k p i t ;  development o f  h e l i c o p t e r  d i s p l a y  
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and c o n t r o l  i n t e g r a t i o n  t o  reduce  p i l o t  workload; s t u d y  o f  advanced f l i g h t  d i s p l a y  f o r m a t s  f o r  improving 
i n f o r m a t i o n  p r e s e n t a t i o n  t o  aircrews; and,  more complete unders tand ing  of human f a t i g u e  and c i r c a d i a n  
desynchronos i s  e f f e c t s  on  a i r c r a f t  p i l o t s .  

Veh ic le  S p e c i f i c  Technology : 

The Vehic le  S p e c i f i c  Technology a t  Ames i s  focused on shor t- hau l  a i r c r a f t ,  b o t h  c i v i l  and m i l i t a r y ;  
R o t o r c r a f t ,  V/STOL and Short-Range Convent ional  Take-Off and Land (CTOL) a i r c r a f t .  These a i r c r a f t  have 
un ique  c h a r a c t e r i s t i c s  i n c l u d i n g :  a dependence on p r o p u l s i v e  l i f t  ( i n  a d d i t i o n  t o  aerodynamic l i f t ) ;  
g r e a t e r  c a p a b i l i t y  f o r  versat i le  o p e r a t i o n s  i n  t h e  t e r m i n a l  area; and,  a g r e a t e r  d e g r e e  of i n t e g r a t i o n  o f  
man and machine. 
and t h e  a e r o n a u t i c a l  r e s e a r c h  d i s c i p l i n e s  d e s c r i b e d  p r e v i o u s l y .  I n  1982,  t h e  r e s e a r c h  program w i l l  i n c l u d e  
small-scale and l a r g e- s c a l e  wind t u n n e l  t e s t i n g  and ground-based s i m u l a t i o n ,  and f l i g h t  r e s e a r c h  u t i l i z i n g  
b o t h  r o t o r c r a f t  and powered- l i f t  r e s e a r c h  a i r c r a f t .  This  class of  a i r c r a f t  i s  dependent on h i g h  l i f t  
technology and low c o s t  gu idance  and c o n t r o l  sys tems ,  b o t h  o f  which are p a r t  o f  t h e  ongoing program a t  
ARC. The program i n c l u d e s  wind t u n n e l  and s i m u l a t i o n  i n v e s t i g a t i o n s  t o  a c h i e v e  a s i g n i f i c a n t l y  improved 
shor t- hau l  t r a n s p o r t  a i r c r a f t  concept  and compat ib le  low-cost a v i o n i c s .  

The v e h i c l e  technology emphasis a t  Ames relates  t o ,  and depends on ,  t h e  b a s i c  c a p a b i l i t i e s  

0 t h e r  Support  : 

The Ames Research Center  h a s  t r a d i t i o n a l l y  r e c e i v e d  r e q u e s t s  from o t h e r  a g e n c i e s  and from t h e  i n d u s t r y  f o r  
tes t  s u p p o r t  of t h e i r  a i r c r a f t  and systems development programs. The Navy and NASA have agreed t o  a 
comprehensive t e c h n i c a l  s u p p o r t  program f o r  t h e  Navy V/STOL a i r c r a f t  technology development. 
Research and Technology L a b o r a t o r i e s  o f  t h e  U . S .  Army Avia t ion  Research and Development Command (AVRADCOM) 
i s  l o c a t e d  a t  Ames. The Aeromechanics Labora to ry ,  t h e  pr imary i n v e s t i g a t o r  o f  Army r o t o r c r a f t  f l i g h t  
dynamics and c o n t r o l s ,  i s  a l s o  l o c a t e d  a t  Ames, working b o t h  on independent  R t D  p r o j e c t s  and w i t h  a s t a f f  
i n t e g r a t e d  i n t o  t h e  NASA o r g a n i z a t i o n  on  p r o j e c t s  o f  j o i n t  i n t e r e s t .  
a e r o n a u t i c a l  r e s e a r c h  f a c i l i t i e s  i n  t h e s e  e f f o r t s .  
Air Force  Systems Command and t h e  Naval Air Systems Command, F e d e r a l  A v i a t i o n  Admin is t ra t ion  and t h e  Coast  
Guard. Examples o f  t h e s e  j o i n t  programs are w i t h  t h e  Air Force on Advanced F i g h t e r  Technology I n t e g r a t i o n ,  
Advanced F l i g h t  Cont ro l  Systems, Laser Velocimeter  Vortex Flow Measurements and Aero-Optics Program; t h e  
Navy on V/STOL F i g h t e r  S t u d i e s ,  Wing Design Opt imiza t ion  S t u d i e s ,  and T i l t  Rotor concep t  e v a l u a t i o n ;  t h e  
Coast  Guard on Lighter- than-Air Technology Program. 

The Army 

Extens ive  use  i s  made o f  Ames 
There are a l s o  a l a r g e  number o f  j o i n t  programs w i t h  t h e  
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Permanent P o s i t i o n s  
( Civil  Service) 

I n  1982, t h e  number o f  c i v i l  service personne l  r e q u e s t e d  w i l l  p r o v i d e  a Space Research and Technology 
The b a s i c  r e s e a r c h  f o c u s e s  on e n t r y  program which encompasses b o t h  b a s i c  r e s e a r c h  and p r o j e c t  s u p p o r t .  

technology and materials r e s e a r c h .  The p r o j e c t  work s u p p o r t s  Space S h u t t l e ,  G a l i l e o ,  and t h e  O r b i t e r  
Experiment program (OEX) . 

I n  1982, t h e  e n t r y  technology r e s e a r c h  w i l l  p rov ide  t h e  aerothermodynamic d a t a  r e q u i r e d  f o r  t h e  d e s i g n ,  
development,  and v e r i f i c a t i o n  of p l a n e t a r y  e n t r y  v e h i c l e s ,  and f o r  computa t iona l  f l u i d  dynamic codes  t o  
p r e d i c t  s p a c e  v e h i c l e  f low f i e l d s  and performance. Work i s  proceeding t o  app ly  laser  p h y s i c s  and laser 
t e c h n i q u e s  t o  t h e  development o f  f l o w  d i a g n o s t i c  t o o l s  t o  remote ly  probe g a s  dynamic f lows i n  o r d e r  t o  
d e f i n e  and v e r i f y  t u r b u l e n c e  models. 
sys tems  c o n c e p t s  and materials f o r  h e a t  s h i e l d s  t o  p r o t e c t  Ear th  and p l a n e t a r y  e n t r y  v e h i c l e s  ( p r o b e s ) ,  
deve lop  computa t iona l  chemis t ry  codes  t o  c a l c u l a t e  b a s i c  p r o p e r t i e s  o f  matter and expand t h e  unders tand ing  
o f  surface- environment  i n t e r a c t i o n s  ( c o r r o s i o n ) .  Research is a l s o  b e i n g  conducted i n  t h e  advanced elec- 
t r o n i c s  and materials area t o  de te rmine  a tomic s t r u c t u r e  and p r o p e r t i e s  o f  absorbed s u r f a c e  l a y e r s  and t o  
advance t h e  s ta te  of t h e  a r t  of computing wave f u n c t i o n s  f o r  molecu les  and a tomic  c l u s t e r s .  

Research e f f o r t s  i n  t h e  materials area w i l l  p r o v i d e  the rmal  p r o t e c t i o n  

I n  1982, t h e  S h u t t l e  p r o j e c t  w i l l  b e  suppor ted  w i t h  ground-based f a c i l i t i e s  t o  s t u d y  a v a r i e t y  o f  
aerodynamic and thermodynamic problems. 
performance d a t a ,  h e a t  s h i e l d  shape change e f f e c t s  on  aerodynamics,  and subson ic  probe s t a b i l i t y .  I n  t h e  
area of. o r b i t i n g  a s t r o n o m i c a l  i n s t r u m e n t s ,  work w i l l  c o n t i n u e  t o  deve lop  i n f r a r e d  d e t e c t o r s ,  d e f i n e  sys tems  
f o r  p r e c i s i o n  p o i n t i n g  and c o n t r o l  o f  t e l e s c o p e s ,  and advance t h e  technology r e q u i r e d  t o  c o o l  d e t e c t o r s  t o  
v e r y  low tempera tu res .  Ames Research Center  i s  s u p p o r t i n g  two Space S h u t t l e  O r b i t e r  exper iments .  The f i r s t  
i s  a n  OEX exper iment  f o r  I n f r a r e d  Imaging of S h u t t l e  ( IRIS)  t o  o b t a i n  measurements o f  s u r f a c e  t empera tu res  
o f  t h e  lower  and s i d e  s u r f a c e s  o f  t h e  o r b i t e r  by remote imagery from t h e  C-141 Kuiper Airborne Observatory 
(KAO). The second i s  t o  conduct OEX the rmal  p r o t e c t i o n  exper iments  t o  s t u d y  advanced materials and e v a l u a t e  
p o s s i b l e  c o s t  and weight r e d u c t i o n s  f o r  t h e  the rmal  p r o t e c t i o n  system f o r  S h u t t l e  and advanced Space 
T r a n s p o r t a t i o n  Systems. 

The G a l i l e o  p r o j e c t  w i l l  b e  suppor ted  wi th  h e a t  s h i e l d  d e s i g n  and 

Center  Management and Opera t ions  Support  i s  d e f i n e d  as  t h a t  s u p p o r t  o r  services b e i n g  provided t o  a l l  Ames 
Research Cente r  o r g a n i z a t i o n s  which cannot  b e  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  The 
c i v i l  service personne l  invo lved  are: 
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D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r  and t h e  immediate s t a f f ,  e.g., l e g a l ,  p a t e n t  
c o u n s e l ,  e q u a l  o p p o r t u n i t y ,  p lann ing  and a n a l y s i s ,  p u b l i c  a f f a i r s ,  energy management and s a f e t y .  

Management Support  - I n c l u d e s  a wide r a n g e  of a c t i v i t y  c a t e g o r i z e d  as management s u p p o r t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center.  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget  management, 
program c o n t r o l ,  c o n t r a c t i n g  and procurement,  p e r s o n n e l  management, p r o p e r t y  management, f i n a n c i a l  
management, and management i n f o r m a t i o n  and a n a l y s i s .  

O p e r a t i o n s  Support  - T h i s  i s  a broad spectrum of a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  

S p e c i f i c  a c t i v i t i e s  are: 
f a c i l i t i e s ,  b u i l d i n g s ,  and equipment,  and p rov ide  t h e  normal housekeeping services and l o g i s t i c s  s u p p o r t  f o r  
t h e  p e r s o n n e l  who manage and conduct  t h e  a f f a i r s  o f  t h e  Cen te r ,  

Maintenance and o p e r a t i o n  o f  a l l  b u i l d i n g s  and f a c i l i t i e s  
A d m i n i s t r a t i v e  d a t a  p r o c e s s i n g  and computer s u p p o r t  
Centerwide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  services 
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e t c .  
Medical  care of employees 
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RESOURCE REQUIREMENTS BY FUNCTION 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

57,113 10 PERSOHNEL AND BELATED C O S T S o o o o o ~ o o o o o o o o o o o ~ o o o o o o  55,722 

Summary of Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

52,353 
1 ,584  

123 
586 

a. Permanent pos i t ions . . . . . .  .................. 
b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s . . .  
c.  Reimbursable d e t a i l e e s . . . . . . . . . . . . . . . . . . . . .  
d. Overtime and o t h e r  compensation............ 

51,242 
1,571 

91 
566 

49,883 
1,240 

168  
515 

48,860 
1,074 

40 
463 

50,437 51,806 53,470 54,646 S u b t o t a l ,  Compensation..................... 

5,233 5,123 4,895 4,769 2. Benefits....................................... 

S u b t o t a l ,  Compensation and Benefits . . . . . . . .  59,879 58,593 56,701 55,206 

B. Suppor t ing  Costs  

1. T r a n s f e r  o f  personnel.......................... 
2. Personne l  Training............................. 

52 
44 6 

45 
405 

85 
32 7 

98 
41 8 

S u b t o t a l ,  Support ing Costs................. 498 450 51 6 412 

T o t a l ,  Personnel  and Re la ted  Costs............. 59,043 57,113 55,722 
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Explana t ion  o f  Fund Requirements 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Compensation and Benefits.......................... 55,206 56,701 58,593 59,879 

1. Compensation................................... 50,437 51,806 53,470 54,646 

a. Permanent positions... . . . . . . . . . . .  .......... 48,860 49,883 51,242 52,353 

The funds  w i l l  s u p p o r t  1 ,658 permanent p o s i t i o n s  i n  1981 and 1982. The i n c r e a s e  from t h e  1981 
budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due p r i m a r i l y  t o  t h e  October 1980 pay i n c r e a s e .  

Basis of  Cost f o r  Permanent P o s i t i o n s  

I n  1982, t h e  c o s t  of permanent p o s i t i o n s  w i l l  b e  $52,353,000. The i n c r e a s e  from 1981 r e s u l t s  from 
t h e  fo l lowing :  

Cost  o f  permanent p o s i t i o n s  i n  1981............................................... 51,242 

Cost i n c r e a s e s  i n  1982............................................................ +1,461 
Within  g r a d e  and career advances:  

F u l l  y e a r  e f f e c t  o f  1981 actions................................ +651 

F u l l  y e a r  e f f e c t  of 1981 pay increases............................ +261 

Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  

P a r t i a l  y e a r  e f f e c t  of 1982 actions............................. +54 9 

Cost  d e c r e a s e s  i n  1982.............................................. -35G 

F u l l  y e a r  e f f e c t  o f  1981 actions................................ -227 
P a r t i a l  y e a r  e f f e c t  of 1982 actions............................. -123 

Cost o f  permanent p o s i t i o n s  i n  1982................................. 52,353 
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1981 1982 
Budget 1980 Budget Current  

Actual  Estimate E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s  

1. cost................................... 1,074 1,240 1,571 1,584 
2. Workyears....... ....................... 88 116 117 118 

The 1982 estimate w i l l  s u p p o r t  t h e  fo l lowing  programs: 

D i s t r i b u t i o n  of Other t h a n  Full-Time Permanent Workyears 

Program Workyear s 

Coopera t ive  training................................................ 
Summer employment..................................................... 
Oppor tun i ty  programs................................................ 
Other temporary employment....... ................................... 

32 
1 7  
32 
37  - 

118 Total........................................................... - - 
The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  p r i m a r i l y  due t o  

c o s t s  a s s o c i a t e d  w i t h  t h e  October 1980 pay i n c r e a s e .  The 1982 estimate r e f l e c t s  a c o n t i n u a t i o n  of t h e  1981 
level. 

c. Reimbursable detailees..................... 40 168 91 123 

The m i l i t a r y  p e r s o n n e l  d e t a i l e d  t o  t h e  Ames Research Center  on a re imbursab le  b a s i s  are 
i n d i v i d u a l s  exper ienced  i n  a e r o n a u t i c s ,  r o t o r c r a f t  technology and r e l a t e d  f i e l d s .  The d e c r e a s e  from t h e  
1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  t h e  i n a b i l i t y  o f  t h e  m i l i t a r y  t o  p rov ide  t h e  
f u l l  s u p p o r t  a n t i c i p a t e d .  The i n c r e a s e  i n  1982 i s  due t o  t h e  f u l l - y e a r  c o s t  of t h r e e  d e t a i l e e s  t o  s u p p o r t  
t h e  r o t o r c r a f t  program. 
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1981 1982 
1980  Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Actual  

d. Overtime and o t h e r  compensation... .  ........ 463 515 566 586 

Overtime and n i g h t  d i f f e r e n t i a l  are used p r i m a r i l y  f o r  o f f - s h i f t  o p e r a t i o n  of major  f a c i l i t i e s  
such as  t h e  Uni ta ry  Plan Wind Tunnel System, t h e  40-by 8O-Foot Subsonic Wind Tunnel, and t h e  6-by 6-Foot 
Superson ic  Wind Tunnel. The i n c r e a s e  from t h e  1981 budget  est imate i s  due t o  t h e  a d d i t i o n a l  e f f o r t  needed 
t o  s u p p o r t  t h e  40-by 8O-Foot Subsonic Wind Tunnel m o d i f i c a t i o n  p r o j e c t ,  and t h e  c o s t  o f  t h e  October 1 9 8 0  pay 
i n c r e a s e .  O v e r t i m e  i n  1982 i s  e s s e n t i a l l y  level w i t h  1981. 

2 .  Benefits....................................... 4,769 4,895 5,123 5 ,233 

Following a r e  t h e  amounts of c o n t r i b u t i o n  by ca tegory :  

C iv i l  Service Ret i rement  Fund.. .............. 3,414 3,560 3 ,723 3 ,788 
Employee l i f e  insurance... . . . . . . . . . . . . . . . . . . .  133 159  1 3 4  136 
Employee h e a l t h  insurance... . . . . . . . . . . . . . . . . .  946 880 956 96 8 
Workmen's compensation ....................... 246 2 76 2 76 306 
F ~ C A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 20 34 35 

Total...................................... 4,769 4,895 5 ,123  5 ,233 

The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  t h e  October 1980  
pay i n c r e a s e .  Workmen's compensation e s t i m a t e s  r e f l e c t  t h e  Department o f  Labor b i l l i n g s .  The i n c r e a s e  i n  
1982 over  1981  i s  r e l a t e d  t o  pe rsonne l  compensation.  

498 - 450 - 412 - 516 - €3. Support ing Costs................................... 

1. T r a n s f e r  of  personnel . . .  ....................... 98 85 45 52 

The d e c r e a s e  from t h e  1981  budget  e s t i m a t e  t o  t h e  1981 c u r r e n t  estimate i s  due t o  complet ion o f  
pe rsonne l  t r a n s f e r s  r e l a t e d  t o  t h e  r o t o r c r a f t  p r o j e c t  e a r l i e r  t h a n  planned. 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s  ) 

2. Personnel  training............................. 41 8 32 7 405 446 

The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate and t h e  1982 estimate i s  due 
t o  t h e  rise i n  t u i t i o n  c o s t s .  

11. 

A. 

B. 

C. 

A .  

t h e  

TBbVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,I, 332 1,446 1,417 1,798 

Summary of Fund Requirements 

Program Travel.................................... 844 1,031 1,010 1,315 

S c i e n t i f i c  and Technica l  Development Travel....... 177 155 125 141 

Management and Opera t ions  Travel.................. 311 2 60 2 82 342 

T o t a l ,  Travel................................... 1,332 1 ,446  1 ,417  1,798 

Explanat ion of Fund Requirements 

Program Travel.................................... - 844 1,031 1,010 1,315 

Program t ravel  i s  r e q u i r e d  f o r  t h e  accomplishment o f  t h e  Cen te r ' s  m i s s i o n s  and i s  t h e  l a r g e s t  p a r t  o f  
Ames travel budget ,  account ing  f o r  7 3  p e r c e n t  of t ravel  c o s t s  f o r  1982.  Travel f o r  program purposes  i s  - -  - -  

r e q u i r e d  f o r  t h e  c o n t i n u i n g  e f f o r t s  i n  s p a c e  r e s e a r c h ,  a i r c r a f t  t echno logy ,  f l i g h t  s i m u l a t i o n ,  f l u i d  
mechanics,  a i r b o r n e  r e s e a r c h  and a p p l i c a t i o n s ,  and space  l i f e  s c i e n c e s .  The estimate f o r  1982 r e f l e c t s  a n  
i n c r e a s e  i n  t h e  requirement  f o r  program travel as  a r e s u l t  of  i n t e r n a t i o n a l  j o i n t  programs i n  s p a c e  r e s e a r c h  
and t echnology  and l i f e  s c i e n c e s  programs. 

. 
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The i n c r e a s e  o f  t h e  1981 c u r r e n t  estimate o v e r  t h e  1980 a c t u a l  i s  r e q u i r e d  f o r  s u p p o r t  o f  t h e  I n f r a r e d  
Astronomy S a t e l l i t e ,  G a l i l e o ,  and Western Regional Appl ica t ions  programs, i n c r e a s e d  C-141 f l i g h t s ,  
moni to r ing  c o n t r a c t o r s  performance i n  t h e  c o n s t r u c t i o n  of t h e  80-by 120-Foot Wind Tunnel T e s t  S e c t i o n ,  
scheduled f l i g h t  t e s t i n g  o f  t h e  T i l t  Rotor and t h e  new R o t o r c r a f t ;  t h e  management, c o o r d i n a t i o n  and 
i n t e g r a t i o n  o f  45 exper iments  i n  t h e  L i f e  Sc ience  F l i g h t  Experiments program f o r  Spacelab-3 and-4 (which 
i n v o l v e s  t r i p s  t o  i n s t i t u t i o n s  i n  t h e  U.S., Europe, and A u s t r a l i a ) ;  t h e  Ames p a r t i c i p a t i o n  i n  t h e  j o i n t  
US/USSR Cosmos p r o j e c t  (Cosmos '81 and Cosmos '83 r e q u i r e  t r i p s  t o  Moscow and o t h e r  f o r e i g n  c i t i e s ) .  The 
1982 i n c r e a s e  p rov ides  f o r  c o n t i n u i n g  growth i n  t h e s e  requ i rements  and t h e  US/USSR Cosmos S a t e l l i t e  F l i g h t  
schedu led  i n  t h e  l a s t  q u a r t e r  of 1982. 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

141 - 125 - 155 - B. S c i e n t i f i c  and Technica l  Development Travel........ 177  

S c i e n t i f i c  and t e c h n i c a l  development t ravel  p e r m i t s  employees t o  p a r t i c i p a t e  i n  meet ings  and t e c h n i c a l  
seminars  w i t h  o t h e r  r e p r e s e n t a t i v e s  of t h e  s c i e n t i f i c  and ae rospace  community. This p a r t i c i p a t i o n  a l l o w s  
them t o  b e n e f i t  from exposure  t o  t e c h n o l o g i c a l  advances o u t s i d e  ARC, as  w e l l  a s  t o  p r e s e n t  b o t h  accomplish-  
ments and problems t o  t h e i r  a s s o c i a t e s .  Many such  meet ings  are working p a n e l s  convened t o  s o l v e  c e r t a i n  
problems f o r  t h e  b e n e f i t  of  t h e  Government. The d e c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 budget  
estimate i s  due t o  budge ta ry  c o n s t r a i n t s .  The level of t ravel  i n  1982 i s  expected t o  prov ide  f o r  p r e s e n t a-  
t i o n  of a d d i t i o n a l  a e r o n a u t i c a l ,  l i f e  s c i e n c e s  and space  and a s t r o n a u t i c a l  papers  t o  t h e  s c i e n t i f i c  
community. 

342 - 2 82 - 2 60 - 31 1 C .  Management and Opera t ions  Travel. .. .. . . . . . . . . . . .. . . - 
Management and o p e r a t i o n s  travel p r o v i d e s  f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of g e n e r a l  management 

matters. It i n c l u d e s  t r a v e l  i n  such  areas as  personne l ,  f i n a n c i a l  management and procurement a c t i v i t i e s ,  
and t ravel  o f  t h e  Center's t o p  management t o  NASA Headquar te r s ,  o t h e r  NASA Cente r s ,  c o n t r a c t o r  p l a n t s ,  and 
l o c a l  t r a n s p o r t a t i o n .  The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  budget  estimate r e f l e c t s  a n  
estimate t h a t  i s  more i n  l i n e  w i t h  t h e  most r e c e n t  exper ience .  The 1982 i n c r e a s e  a l l o w s  o n l y  f o r  t h e  
e s c a l a t i o n  o f  t h e  General  S e r v i c e s  A d m i n i s t r a t i o n  (GSA) r e n t a l  rates f o r  passenger  v e h i c l e s  and t h e  
e s c a l a t i o n  of f u e l  c o s t s  f o r  passenger  v e h i c l e s .  



1981  1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

I110 FACILITIES S ~ V I C E S o o o o o o o o o o o ~ o o o o o o o o o o ~ o o o o o o ~  6,183 8,736 8,455 10,541 

Ames Research Center  i s  l o c a t e d  o n  421  acres of  ground i n  a complex of f a c i l i t i e s  made up o f  
l a b o r a t o r y  and o f f i c e  t y p e  b u i l d i n g s  as  w e l l  as r e s e a r c h  wind t u n n e l s .  
g r o s s  s q u a r e  f e e t  o f  b u i l d i n g  s p a c e  i n c l u d i n g  1 0  major b u i l d i n g s .  Also inc luded  are  11 major t e c h n i c a l  
f a c i l i t i e s .  
t h e  f a c i l i t i e s  are u t i l i z e d  on s c h e d u l e s  i n v o l v i n g  more t h a n  one s h i f t  and f r e q u e n t l y  d u r i n g  off- peak hours .  

Th i s  complex encompasses 2,101,754 

"his p h y s i c a l  p l a n t  s u p p o r t s  a n  average  d a i l y  p o p u l a t i o n  o f  2,500 t o  2,900 p e r s o n n e l .  Many of  

Summary o f  Fund Requirements 

431 - 392 - 2 03 - 341 A .  Maintenance and Re la ted  Services................... - 
1. Facilities..................................... 283 135 35 7 393 
2. Equipment...................................... 58 68 35 38 

B. C u s t o d i a l  Services................................. 1,731 1 , 841 1,953 2,165 

C. U t i l i t i e s  Services................................. 4,111 6,692 6,110 7,945 

T o t a l ,  F a c i l i t i e s  Services....................... 6,183 8,736 8,455 10,541 

Explana t ion  of Fund Requirements 

43 1 - 392 - 2 03 - 341 A. Maintenance and Re la ted  Services................... - 
1. Facilities..................................... 283 135 357 393 

Maintenance and r e p a i r  i n c l u d e s  t h e  maintenance of grounds and emergency r e p a i r s  of h e a t i n g ,  
v e n t i l a t i n g ,  l i g h t i n g  equipment o f  i n s t i t u t i o n a l  b u i l d i n g s  and o f f i c e s .  The maintenance of grounds i n c l u d e  
g e n e r a l  l a n d s c a p e  maintenance o f  approx imate ly  3 0  acres of improved p l a n t e d  areas and i n c l u d e s  p e s t  c o n t r o l  
i n  t h e s e  areas; maintenance o f  approx imate ly  45 acres of unimproved areas such as s u b s t a t i o n s ,  a i r c r a f t  
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t ax iways ,  d r a i n a g e  d i t c h e s ,  l a r g e  f i e l d s  and a long  roadways w i t h i n  t h e s e  areas; and vacuum sweeping 
approx imate ly  42 acres of  s t ree ts ,  pa rk ing  l o t s ,  a i r c r a f t  ramp, taxiway and V/STOL areas. The 1980 a c t u a l  
c o s t s  were expended p r i m a r i l y  on  emergency r e p a i r s ,  such  as ,  r e p a i r  o f  b r e a k  i n  h e a t i n g ,  v e n t i l a t i o n ,  a ir-  
c o n d i t i o n i n g ,  e l e v a t o r  and n a t u r a l  g a s  d i s t r i b u t i o n  systems. The i n c r e a s e s  i n  1981 and 1982 a l lows  f o r  
g r a d u a l  r e t u r n  t o  normal maintenance levels of f a c i l i t i e s  i n  a d d i t i o n  t o  emergency r e p a i r s .  

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2. Equipment...................................... 58 68 35 38 

Equipment r e p a i r  i s  done on  an  o n- c a l l  b a s i s .  The d e c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  
1981 budget  est imate r e f l e c t s  t h e  wi thdrawal  of o l d e r  o f f i c e  equipment,  t h u s  reduc ing  t h e  need f o r  
maintenance.  1982 r e f l e c t s  t h e  same level  of r e p a i r  as i n  1981. 

B. C u s t o d i a l  Services................................. 1,731 1,841 1,953 2,165 

T h i s  a c t i v i t y  i n v o l v e s  s u p p o r t  c o n t r a c t o r  e f f o r t  which p r o v i d e s  j a n i t o r i a l  and s e c u r i t y  services, f i r e  
p r o t e c t i o n  provided by t h e  U.S. Navy, and o t h e r  misce l l aneous  c u s t o d i a l  services and s u p p l i e s .  The i n c r e a s e  
from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  i n c r e a s e d  c o s t s  o f  s u p p l i e s  and 
services. The 1982 i n c r e a s e  w i l l  p rov ide  f o r  t h e  f u l l  yea r  e f f e c t  of p r e v i o u s l y  n e g o t i a t e d  c o n t r a c t  rates 
and an  i n c r e a s e  o f  one c o n t r a c t o r  workyear f o r  i n c r e a s e d  l i f e  s c i e n c e s  l a b o r a t o r y  space. 

1. J a n i t o r i a l  services............................................................... 983 

J a n i t o r i a l  and b u i l d i n g  c l e a n i n g  services are  a s s o c i a t e d  w i t h  approximately  1.6 m i l l i o n  s q u a r e  f e e t  
of v a r i o u s  t y p e s  of s p a c e  l o c a t e d  i n  75 b u i l d i n g s .  S e r v i c e s  a r e  a l s o  provided f o r  50 t rai lers b e i n g  
u t i l i z e d  t o  p rov ide  temporary o f f i c e  and shop space.  

2. F i r e  p r o t e c t i o n  services.......................................................... 395 

F i r e  p r o t e c t i o n  s e r v i c e s  are provided by t h e  U.S. Naval Air S t a t i o n ,  Moffe t t  F i e l d ,  C a l i f o r n i a .  The 
1982 estimate i s  based on t h e  most r e c e n t  a c t u a l  c o s t  exper ience .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

3. S e c u r i t y  services................................................................. 635 

Inc luded  are s e c u r i t y  services f o r  b u i l d i n g s  and p r o p e r t y  i n c l u d i n g  a i r c r a f t  and computer 
f a c i l i t i e s .  Included a l s o  i s  t h e  p r o v i s i o n  o f  "round- the- clock" s t a f f i n g  of t h e  emergency d u t y  o f f i c e  which 
m o n i t o r s  f i r e  s e c u r i t y ,  s a f e t y  alarms, and c o o r d i n a t e s  f i r e ,  s e c u r i t y ,  and s a f e t y  areas i n  emergency 
s i t u a t i o n s .  

4. Other services.................................................................... 152 

P e s t  c o n t r o l  services, on a n  a s  needed b a s i s ,  are funded i n  t h i s  a c t i v i t y .  Also inc luded  are r e f u s e  
c o l l e c t i o n ,  l a u n d r y  and c u s t o d i a l  s u p p l i e s .  

C. U t i l i t i e s  Services............................. 4,111 6,692 6,110 7,945 

The major u t i l i t y  service i s  e l e c t r i c i t y  w i t h  lesser requ i rements  f o r  n a t u r a l  g a s ,  f u e l  o i l ,  water and 
sewage services. 

1. E l e c t r i c i t y  (241,000 mW/Hrs.).......... ........................................... 6,303 
2. N a t u r a l  g a s  (202,000 K cu.  ft.)................................................... 1,506 
3. Fue l  o i l  (55,000 g a l . ) .  31 
4. Water and s e w a g e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105 

........................................................... 
E l e c t r i c i t y  i s  provided by t h e  U.S. Bureau o f  Reclamation's  (USBR) C e n t r a l  Va l ley  P r o j e c t ,  marketed by 

t h e  Western Area Power Admin is t ra t ion  of t h e  Department of Energy (WAPA/DOE) and P a c i f i c  Gas and E lec t r i c  
Company (PG&E); n a t u r a l  g a s  i s  provided by PG&E; water by t h e  U.S. Naval Air S t a t i o n  a t  Moffe t t  F i e l d ;  and 
sewage service by t h e  C i t y  of Mountain V i e w .  

Approximately 80 p e r c e n t  o f  t h e  e l e c t r i c  power i s  consumed i n  t h e  o p e r a t i o n  o f  h i g h  power demand 
r e s e a r c h  f a c i l i t i e s  such  as  t h e  Uni ta ry  P lan  Wind Tunnel System, t h e  40- by 8O-Foot Wind Tunnel, t h e  3.5- 
Foot Hypersonic Tunnel, t h e  14-Foot Transon ic  Wind Tunnel and i n  t h e  o p e r a t i o n  o f  s i m u l a t o r s  and smaller 
wind t u n n e l s ,  and o t h e r  r e s e a r c h  f a c i l i t i e s .  Approximately 55 p e r c e n t  of t h e  n a t u r a l  g a s  is  used i n  
r e s e a r c h  f a c i l i t i e s ;  t h e  o t h e r  p a r t  i s  used f o r  h e a t i n g  and v e n t i l a t i o n  o f  i n s t i t u t i o n a l  b u i l d i n g s .  
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The e s t i m a t e d  energy usage  and funding  levels r eques t ed  f o r  t h e  1981 c u r r e n t  estimate and t h e  1982 
estimate are  based on c u r r e n t  requi rements  f o r  wind t u n n e l  tes ts  scheduled f o r  t h e  two f i s c a l  y e a r s ,  and 
r e f l e c t s  c u r r e n t  estimates o f  a n t i c i p a t e d  i n c r e a s e d  u t i l i t y  rates.  

The d i f f e r e n c e  between t h e  1981 budget  estimate and t h e  1981 c u r r e n t  estimate is  p r i m a r i l y  i n  
consumption o f  e l e c t r i c i t y .  Ihe 1981 budget  estimate w a s  based on e l ec t r i c  energy usage  o f  242 m i l l i o n  
k i l o w a t t  hou r s  (M KWH). The 1981 c u r r e n t  estimate i s  based on usage o f  227 M KWH t o  suppor t  t h e  level  o f  
wind t u n n e l  t e s t i n g  and o p e r a t i o n s  ( e i g h t  s h i f t s )  r e q u i r e d  i n  1981 a d j u s t e d  f o r  t h e  e f f e c t  o f  energy con- 
s e r v a t i o n  i n i t i a t i v e s  i n s t i t u t e d  d u r i n g  1979 and 1980. The 1982 e s t i m a t e d  usage o f  241 M KWH a l l ows  f o r  t h e  
g r e a t e r  energy r equ i r emen t s  o f  t h e  re-powered motors  of  t h e  40-by 80- foot and 80-by-120 f o o t  wind t u n n e l s  
which w i l l  s t a r t  o p e r a t i n g  i n  l a t e  1981 and b e  i n  f u l l  o p e r a t i o n  i n  1982. 

1981 1982 
1980 Budget Curren t  Budget 

E s t  i m a  te  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

Actua l  

Summary of Fund Requirements 

......................... 555 1,184 1,202 A. Automatic Data P r o c e s s i n g  - - 551 

1. Equipment..................................... --- 
2. Opera t ions  .................................... 551 

B .  S c i e n t i f i c  and Techn ica l  In fo rma t ion  

1. Educat ion and information......... . . . . . . . . . . . .  273 - 

3 70 348 
555 814 854 
--- 

2 59 - 253 - 2 74 - 

C. Shop Support and Services......................... - 157 - 110 91 100 

T o t a l ,  Technica l  Services........ . . . . . . . . . . . . . . .  - - 924 1,528 1,576 98 1 - - 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

1 

Explana t ion  of Fund Requirements 

A. Automatic Data Processinq.......................... - 551 - 555 1,184 1,202 

T h i s  c a t e g o r y  r e f l e c t s  t h e  c e n t r a l  ADP f a c i l i t y  o p e r a t i n g  c o s t s  which are i n c u r r e d  by a d m i n i s t r a t i v e  
o r g a n i z a t i o n s .  These c o s t s  are i n c u r r e d  th rough  a system whereby u s e r  o r g a n i z a t i o n s  are charged f o r  a c t u a l  
usage o f  t h e  ADP c e n t r a l  f a c i l i t y ' s  equipment and services. 

1. Equipment............................... ....... --- --- 370 348 

The 1981 c u r r e n t  estimate p r o v i d e s  f o r  t h e  a c q u i s i t i o n  o f  a s tand- alone computer t o  b e  d e d i c a t e d  
whol ly  t o  a d m i n i s t r a t i v e  d a t a  p r o c e s s i n g  and management. The 1982 estimate p r o v i d e s  f o r  t h e  procurement of 
p e r i p h e r a l  equipment t o  expand t h e  sys tem's  c a p a b i l i t y  and t o  s u p p o r t  o n- l i n e  management i n f o r m a t i o n  systems 
and te lecommunicat ions  w i t h  Headquar ters  and o t h e r  NASA Cente rs .  

2. Operations................... .................. 55 1 555 81 4 854 

This  f u n c t i o n  i n c l u d e s  ADP computer o p e r a t i o n s  and programming t h a t  are  charged t o  a d m i n i s t r a t i v e  
o r g a n i z a t i o n s  through t h e  Center ' s  charge-back systems.  
p r o p o r t i o n a t e  s h a r e  of s u p p o r t  service c o n t r a c t s .  The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 
c u r r e n t  estimate i s  due t o  a n  i n c r e a s e  i n  c o n t r a c t  suppor t  services t o  s u p p o r t  t h e  s t and- alone  computer and 
t h e  c o s t  o f  a d d i t i o n a l  computer p r i n t i n g  paper ,  s u p p l i e s ,  materials and maintenance a s s o c i a t e d  w i t h  t h e  new 
system. Included i n  t h e  1981 c u r r e n t  estimate i s  a one- time c o s t  f o r  s e t t i n g  up t h e  computer and p r o v i d i n g  
t h e  t r a i n i n g  f o r  i t s  o p e r a t i o n .  Also inc luded  i n  1981 are two a d d i t i o n a l  workyears t o  o p e r a t e  t h e  new 
computer. The 1982 estimate p r o v i d e s  f o r  a n  i n c r e a s e  of one  workyear f o r  c o n t r a c t o r  programming s u p p o r t  f o r  
t h e  development o f  t h e  expanded management i n f o r m a t i o n  system. 

The c h a r g e s  i n c l u d e  t h e  o r g a n i z a t i o n s '  

RPM 7-23 



1981 1982 
1980 Budget Curren t  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

B. S c i e n t i f i c  and Technica l  Information.. . . . . . . . . . . . . .  - 273 - 259 - 253 274 

1. Educat ion and information......... . . . . . . . . . . . . .  273 259 253 2 74 

Inc luded  i n  t h i s  c a t e g o r y  i s  a s u p p o r t  c o n t r a c t  t o  perform p u b l i c  i n fo rma t ion  services (e.g. ,  t o u r  
g u i d e )  , media development (e.g. , p u b l i c  e x h i b i t s ,  e t c . )  and e d u c a t i o n a l  programs. The i n c r e a s e  i n  1982 i s  
due p r i m a r i l y  t o  e s t i m a t e d  Department of  Labor wage de t e rmina t ion  i n c r e a s e s .  

100 - 9 1  - 110 - 157 C. Shop Support  and Services......... . . . . . . . . . . . . . . . . .  - 
This  c a t e g o r y  i n c l u d e s  a d m i n i s t r a t i v e  shop,  photo and g r a p h i c s  services. Approximately 6 1  p e r c e n t  of  

t h i s  f u n c t i o n  c o s t  i s  t o  suppor t  t h e  p u b l i c  a f f a i r s  a c t i v i t y .  The d e c r e a s e  i n  t h e  1981 c u r r e n t  estimate 
from t h e  1981  budget  estimate r e f l e c t s  t h e  r e d u c t i o n  of t h e  PA0 a c t i v i t y  i n  1981. The i n c r e a s e  i n  1982 
r e f l e c t s  a n  e s c a l a t i o n  i n  c o s t  o f  s u p p l i e s  and materials. 

Summary of  Fund Requirements 

A.  Admin i s t r a t i ve  Communications...................... 853 

B. P r i n t i n g  and Reproduct ion .......................... 137 

C. T ranspor t a t i on .  .................................... 170 

D. I n s t a l l a t i o n  Common Services........ . . . . . . . . . . . . . . .  1,996 

T o t a l ,  Management and Operat ions. .  ............... 3,156 

916 1,013 

92 95 

194 193 

2,048 2,105 

3,250 3,406 

1,149 

104 

191  

2,185 

3,629 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Explana t ion  of Fund Requirements 

A .  A d m i n i s t r a t i v e  Communications...................... - 853 - 916 1 ,013 1,149 

Communications services are provided by t h e  General  S e r v i c e s  A d m i n i s t r a t i o n  (GSA) f o r  t h e  F e d e r a l  
Telecommunications Service (FTS) and t h e  P a c i f i c  Telephone and Telegraph Company f o r  l o c a l  service. Other 
communications c o n s i s t s  o f  t e l e t y p e  equipment and services provided by Western Union. The 1981 c u r r e n t  
estimate and t h e  1982 estimate r e f l e c t  i n c r e a s e s  i n  rates. 

1. Local  t e l e p h o n e  services.......................................................... 548 

The major p a r t  o f  t h i s  c o v e r s  1,607 Centrex l i n e s  and 2,386 t e lephone  i n s t r u m e n t s  which s e r v e  abou t  
3,506 i n d i v i d u a l s  o n- s i t e  a t  ARC, i n c l u d i n g  o n- s i t e  c o n t r a c t o r s  and t e n a n t s  from o t h e r  Government a g e n c i e s .  

2. Long d i s t a n c e  t e lephone  service................................................... 572 

This service i s  p r i m a r i l y  ( 8 1  p e r c e n t )  FTS services; t h e  b a l a n c e  i s  commercial l o n g  d i s t a n c e ,  
message u n i t  c h a r g e s  and l e a s e d  l i n e  service charges .  

3.  Other  communication services...................................................... 29 

I n c l u d e s  Western Union Te legraph ic  S e r v i c e s  and l e a s e d  equipment. 

104 - 95 - 92 - 137 B. P r i n t i n g  and Reproduction.......................... - 
The estimates f o r  a d m i n i s t r a t i v e  p r i n t i n g  i n c l u d e s  t h e  P r i n t i n g  and Reproduction F a c i l i t y  o p e r a t i n g  

c o s t s  i n c u r r e d  by a d m i n i s t r a t i v e  o r g a n i z a t i o n s  and i n c l u d e s  s u p p l i e s ,  materials,  equipment a c q u i s i t i o n  and 
o u t s i d e  procurements.  The 1982 estimate r e f l e c t s  an  e s c a l a t i o n  i n  procurement c o s t s .  

191 - 193 - 194 - 170 C. Transportation..................................... - 
The estimates i n c l u d e  t h e  motor poo l  o p e r a t i o n  c o s t  i n c l u d i n g  GSA t r u c k  r e n t a l s ,  f r e i g h t  c o s t s ,  

Government b i l l s  o f  l a d i n g ,  a i r  f r e i g h t s  and o t h e r  g e n e r a l  shipments.  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

D. I n s t a l l a t i o n  Common Services....................... 1 , 996 2,048 2,105 2,185 

These services i n c l u d e  t h e  Center  Management and S t a f f  f u n c t i o n ,  medical  services o p e r a t i o n ,  and t h e  
i n s t a l l a t i o n  s u p p o r t  services ac t iv i t i e s .  The i n c r e a s e  i n  t h e  1981 budge t  estimate t o  1981 c u r r e n t  est imate 
r e f l e c t s  a p o s t a l  ra te  i n c r e a s e  and a n  i n c r e a s e  i n  c o n t r a c t  workyear r a t e s  o f f s e t  by a f i v e  workyear re- 
d u c t i o n  i n  i n s t a l l a t i o n  suppor t  s e r v i c e s .  The 1982 i n c r e a s e  a l l o w s  f o r  a r e s t o r a t i o n  o f  t h r e e  of t h e  f i v e  
workyears c u t  i n  1981. 

1. Center  management and staff....................................................... 444 

I n c l u d e s  t h e  g e n e r a l  management o f  t h e  Center and i n c l u d e s  such  ac t iv i t i e s  as  t h e  D i r e c t o r a t e  
o f f i c e s ,  g e n e r a l  and p a t e n t  l e g a l  services, p e r s o n n e l ,  procurement ,  and f i n a n c i a l  management services. 
S i g n i f i c a n t  c o s t  i t e m s  i n c l u d e  t h e  v a r i o u s  Equal Employment Opportuni ty  (EEO) programs, t h e  
In te rgovernmenta l  Personnel  Act (IPA) programs, v a r i o u s  management s t u d i e s ,  and management i n f o r m a t i o n  
sys tems  development. 

2. Medical services.................................................................. 220 

Medical services i n c l u d e  t h e  s t a f f i n g  of t h e  h e a l t h  u n i t ,  l a b o r a t o r y  s e r v i c e  f e e s ,  c l i n i c  s u p p l i e s ,  
and maintenance of c l i n i c  equipment. 

3. I n s t a l l a t i o n  suppor t  services..................................................... 1,521 

I n s t a l l a t i o n  s u p p o r t  services c o n s i s t  predominant ly  of t h e  s u p p o r t  service c o n t r a c t  f o r  supp ly  
management, m a i l ,  and pickup and d e l i v e r y  s e r v i c e s .  The b a l a n c e  o f  t h e  f u n c t i o n a l  c o s t s  c o n s i s t s  o f  
a d m i n i s t r a t i v e  equipment a c q u i s i t i o n ;  o f f i c e  s u p p l i e s  and m a t e r i a l s ;  maintenance,  repair  and lease of o f f i c e  
equipmeril:; and postage.  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAT., YEAR 1982 ESTIMATES 

HUGH L. DRYDEN FLIGHT RESEARCH CENTKR 

DESCRIPTION 

The Hugh L. Dryden F l i g h t  Research Center  (DFRC), Edwards, C a l i f o r n i a ,  i s  65 a i r  m i l e s  n o r t h e a s t  o f  Los 
Angeles. The Center i s  l o c a t e d  a t  t h e  n o r t h  end of Edwards Air Force Base on 521 acres of l a n d  under a 
p e r m i t  from t h e  Air Force. The Air Force  Base encompasses 300,722 acres. The Center  i s  a d j a c e n t  t o  Rogers 
Dry Lake, a 55- square m i l e  a r e a  w i t h  a complex of runways v a r y i n g  i n  l e n g t h  from f i v e  t o  e l e v e n  m i l e s .  

The p h y s i c a l  p l a n t  c o n s i s t s  of a n  o f f i c e- l a b o r a t o r y  b u i l d i n g  w i t h  a d j o i n i n g  shops ,  a f l i g h t  maintenance 
hangar ,  a f l i g h t  l o a d s  r e s e a r c h  f a c i l i t y ,  and an  i n t e g r a t e d  suppor t  f a c i l i t y .  S p e c i a l  S h u t t l e  s u p p o r t  
f a c i l i t i e s  i n c l u d e  t h e  O r b i t e r  hangar  and t h e  O r b i t e r  mating-demating f a c i l i t y .  A u x i l i a r y  b u i l d i n g s  i n c l u d e  
warehouses,  a n  a u x i l i a r y  power sys tem b u i l d i n g ,  a n  a i r c r a f t  maintenance dock,  and hangar.  The aerodynamic 
tes t  range  i s  o p e r a t e d  w i t h  a s i t e  a t  Edwards, C a l i f o r n i a .  The t o t a l  c a p i t a l  investment  o f  t h e  DFRC, 
i n c l u d i n g  f i x e d  assets i n  p r o g r e s s  and c o n t r a c t o r  h e l d  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s  was $83,302,000, as 
of September 30, 1980. 

CENTEB ROLES AND MISSIONS 

The pr imary miss ion  of t h e  DFRC, e s t a b l i s h e d  i n  1947,  i s  t o  conduct  a e r o n a u t i c a l  f l i g h t  r e s e a r c h  i n  t h e  
a r e a s  o f  aerodynamics,  s t r u c t u r e s ,  c o n t r o l  sys tems ,  p r o p u l s i o n  systems,  d i s c i p l i n a r y  i n t e g r a t i o n  e f f e c t s ,  
s a f e t y ,  o p e r a t i o n s ,  and human-vehicle i n t e r a c t i o n s  i n  s u p p o r t  o f  b o t h  m i l i t a r y  and c i v i l  n a t i o n a l  needs.  
This  i n c l u d e s  p lann ing ,  conduc t ing ,  a n a l y z i n g ,  and r e p o r t i n g  of f l i g h t  r e s e a r c h  f o r  t h e  purposes  of 
v e r i f i c a t i o n  o f  p r e d i c t e d  c h a r a c t e r i s t i c s  and t h e  i d e n t i f i c a t i o n  of u n a n t i c i p a t e d  problems i n  a c t u a l  
f l i g h t .  The p r i n c i p a l  and s u p p o r t i n g  r o l e s  of t h e  Center  a r e :  

PRINCIPAL 

A e r o n a u t i c a l  F l i g h t  Research - conduct ing f l i g h t  r e s e a r c h  us ing  a i r c r a f t  as  test  f a c i l i t i e s ;  conduc t ing  
f l i g h t  r e s e a r c h  programs of advanced a e r o s p a c e  v e h i c l e  c o n c e p t s ;  and employing f l i g h t  r e s e a r c h  v e h i c l e s  f o r  
i n n o v a t i v e  concep tua l  t e s t i n g  such a s  remotely  p i l o t e d  r e s e a r c h  and augmented v e h i c l e s .  
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F l i g h t  T e s t  Techniques - i n v e s t i g a t e  and develop new f l i g h t  tes t  t e c h n i q u e s  t o  improve t h e  c a p a b i l i t y  o f  
conduc t ing  f l i g h t  r e s e a r c h .  

F l f p h t  I n s t r u m e n t a t i o n  Development - d i r e c t i n g  t h e  c o o p e r a t i v e  e f f o r t s  i n  development o f  new methods and 
equipment f o r  f l i g h t  measurements. 

Avionic  and F l i g h t  Cont ro l  - conduct ing f l i g h t  tes t  e v a l u a t i o n  o f  new and i n n o v a t i v e  concep t s  i n  f l i g h t  
c o n t r o l  t o  v a l i d a t e  d e s i g n  methods and v e r i f y  sys tem performance i n  t h e  f l i g h t  environment.  

Low Speed A i r c r a f t  - e s t a b l i s h i n g  a f l i g h t  d a t a  b a s e  f o r  V e r t i c a l / S h o r t  Take-Off and Landing (V/STOL) 
a i r c r a f t  i n  f l i g h t  dynamics and o p e r a t i n g  systems f o r  u t i l i z a t i o n  i n  t h e  d e s i g n  and development of f u t u r e  
c i v i l  and m i l i t a r y  a i r c r a f t .  

High Speed A i r c r a f t  - conduc t ing  f l i g h t  r e s e a r c h  on advanced c o n f i g u r a t i o n s  and demons t ra t ing  t h e  
p o t e n t i a l  f o r  improved a i r c r a f t  performance through t h e . i n t e g r a t i o n  of a i r c r a f t  sys tems.  

Materials and S t r u c t u r e s  - conduc t ing  tests  t o  i n c r e a s e  t h e  unders tand ing  of s t r u c t u r a l  r esponses  t o  
aerodynamic h e a t i n g ,  w i t h  p a r t i c u l a r  emphasis on h i g h  t empera tu re  s p a c e  o r  hyperson ic  v e h i c l e  s t r u c t u r e s .  

DFRC a l s o  p r o v i d e s  h o s t  Center  f u n c t i o n s  f o r  NASA f l i g h t  a c t i v i t i e s  which are managed by o t h e r  Cen te r s ,  
b u t  which r e q u i r e  t e s t i n g  a t  t h e  Edwards Air Force Base complex. This  f u n c t i o n  i n c l u d e s  a l l  i n s t i t u t i o n a l  
s u p p o r t  and c o o r d i n a t i o n  as  w e l l  as s u p e r v i s i o n  o f  f l i g h t  o p e r a t i o n s .  

SUPPORTING 

S h u t t l e  O r b i t e r  - p r o v i d i n g  l a n d i n g  and recovery  c a p a b i l i t y  d u r i n g  O r b i t a l  F l i g h t  T e s t  (OFT) m i s s i o n s  and 
con t ingency  recovery  c a p a b i l i t y  f o r  subsequent  o p e r a t i o n a l  f l i g h t s .  

Aerodynamics - s u p p o r t i n g  t h e  development of t h e  technology d a t a  b a s e  f o r  l aminar  f low c o n t r o l  concep t s  
which cou ld  b e  u t i l i z e d  i n  f u t u r e  commercial a i r c r a f t .  

T r a n s p o r t  A i r c r a f t  - e x p l o r i n g  a s  a c o o p e r a t i v e  e f f o r t ,  t h e  development and v a l i d a t i o n  of i n t e g r a t e d  
d e s i g n  methods which u t i l i z e d  act ive f l i g h t  c o n t r o l s  t o  enhance a i r c r a f t  s t r u c t u r a l  e f f i c i e n c y  and f l i g h t  
tes ts  o f  l aminar  f low c o n t r o l  wing l e a d i n g  edge systems.  

Advanced Propu ls ion  - s u p p o r t i n g  f l i g h t  r e s e a r c h  programs t o  e s t a b l i s h  a technology d a t a  b a s e  f o r  advanced 
t u r b o p r o p e l l e r  systems t o  improve t h e  energy e f f i c i e n c y  o f  f u t u r e  a i r c r a f t .  

R o t o r c r a f t  - s u p p o r t i n g  t h e  envelope expansion and hazardous  f l i g h t  r e s e a r c h  t e s t i n g  of r e s e a r c h  
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SUMMARY OF RESOURCES REQUIREllXNTS 

Funding Plan By Funct ion 

1981 
1980 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

I. Personne l  and Rela ted Costs...................... 15,080  15 ,142  16,329 

11. Travel........................................... 365 400 3 75 

111. F a c i l i t i e s  Services.............................. 2,786 3,150 3,130 

IV. Technica l  Services............................... 458 789 534  

V. Management and Operations........................ 1,719 2 ,200  2,219 

1981 Budget Amendment.......................... --- -295 --- 
......... 22,587 T o t a l ,  fund requirements............ 20,408 21,386 

Direct P o s i t i o n s  

D i s t r i b u t i o n  of Permanent P o s i t i o n s  by Program 

Space T r a n s p o r t a t i o n  Systems and Operations... . . . . . . .  

Space shuttle...................................... 

1981 

E s t i m a t e  E s t i m a t e  
1980 Budget Current  

Actual  

40 

40  

- 30 

30 

- 43 

43 

- 

1982 
Budget 

E s t i m a t e  

16,475  

523  

3,572 

890 

2,307 

23,767 

1982 
Budget 

E s t i m a t e  

47 

47 

- 
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198 1 
Budget Current  

E s t i m a t e  E s t i m a t e  

1982 
Budget 

E s t i m a t e  
1980 

Actual  

1 

1 

- 1 2 

2 1 

- - 1 - Space Science........................................ 

L i f e  sciences...................................... 1 

1 - 1 - 1 - 1 

1 

- Space and Terrestrial Applications... . . . . . . . . . . . . . . . .  

Technology uti l ization. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1 

299 - 296 - 306 - 292 - Aeronau t ics  and Space Technology..................... 

A e r o n a u t i c a l  r e s e a r c h  and technology.. . .  ........... 
Space r e s e a r c h  and technology..  .................... '294 

5 
301 286 

5 10 
281 
11 

29 

29 

370 

- 

- 

29 

29 

- 29 

29 

- 

- - 

29 

29 

- 

- 

Space Tracking and Data Systems...................... 

Tracking and d a t a  acquisi t ion. . . . . . . . . . . . . . . . . . . . . .  

S u b t o t a l ,  d i r e c t  posit ions. . . . . . . . . . . . . . . . . . .  .... 368 3 70 370 

91  

461 

- 

- - 

9 1  - Center  Management and Opera t ions  Support  Pos i t ions . . .  

T o t a l ,  permanent positions... . . . . . . . . . . . . . . . .  .... 46 1 - - 
PROGRAM DESCRIPTIOB 

Permanent P o s i t i o n s  
( C i v i l  S e r v i c e )  

I n  1982, DFRC w i l l  s u p p o r t  t h e  S h u t t l e  O r b i t a l  F l i g h t  T e s t  (OFT) m i s s i o n s  and o t h e r  S h u t t l e  ac t iv i t i e s .  
Current  p lann ing  is  f o r  Edwards Air Force Base t o  b e  t h e  pr imary l a n d i n g  s i t e  f o r  t h e  f i r s t  f o u r  m i s s i o n s  
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and t h e  secondary l a n d i n g  s i t e  f o r  subsequent  m i s s i o n s .  After l a n d i n g ,  t h e  S h u t t l e  O r b i t e r  w i l l  b e  r e t u r n e d  
t o  Kennedy Space Center  by S h u t t l e  carrier a i r c r a f t .  DFRC w i l l  p r o v i d e  o p e r a t i o n a l  and i n s t i t u t i o n a l  
s u p p o r t  f o r  t h e  Space S h u t t l e  l a n d i n g  ac t iv i t i e s  a t  Edwards. 
test  t h e  Microwave Scanning B e a m  Landing System (MSBLS), p r o v i d e  O r b i t e r  convoy o p e r a t i o n s  s u p p o r t ,  and 
m a i n t a i n  t h e  S h u t t l e / C a r r i e r  A i r c r a f t  f a c i l i t y .  

I n  a d d i t i o n ,  DFRC w i l l  p r o v i d e  a i r c r a f t  t o  

Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

I n  1982, i t  i s  planned t o  a n a l y z e  and e v a l u a t e  c o s t  e f f e c t i v e ,  r e l i a b l e  human-machine c o n t r o l  sys tems f o r  
use  i n  remote  manipu la t ion  such  a s  manual l a n d i n g  of S h u t t l e  t y p e  v e h i c l e s .  F l i g h t  s t u d i e s  of r emote ly  
p i l o t e d  h i g h  performance v e h i c l e s  w i l l  b e  performed t o  de te rmine  i n f o r m a t i o n  requ i rements  and p rocedures  
n e c e s s a r y  f o r  d e s c e n t ,  approach,  f l a r e ,  touchdown, and r o l l o u t  wi thou t  d i r e c t  e x t e r n a l  v i s i o n .  T e l e v i s i o n  
s e n s o r s  and d i s p l a y s  w i t h  i n s i d e- o u t  r e f e r e n c e s  w i l l  b e  e v a l u a t e d  t o  d e f i n e  optimum human-machine d e s i g n  
c h a r a c t e r i s t i c s .  

I n  1982, one  c i v i l  s e r v a n t  i s  r e q u i r e d  t o  c o n t i n u e  s t u d i e s  o f  v a r i o u s  means t o  improve t h e  aerodynamic 
Various add-on d e v i c e s ,  which p o t e n t i a l l y  could  b e  manufactured by s m a l l  e f f i c i e n c y  o f  ground v e h i c l e s .  

b u s i n e s s e s ,  w i l l  b e  e v a l u a t e d .  

AERONAUTICAL RESEARCH AND TECHNOLOGY................................................ 281 

The a e r o n a u t i c a l  program i n c l u d e s  c o n t i n u i n g  work i n  r e s e a r c h  and technology b a s e  areas and conduc t ing  
s p e c i f i c  sys tems technology f l i g h t  r e s e a r c h  programs i n v o l v i n g  aerodynamics,  p r o p u l s i o n ,  s t r u c t u r e s ,  
a v i o n i c s  and c o n t r o l s ,  human f a c t o r s  and m u l t i d i s c i p l i n a r y  r e s e a r c h ,  u t i l i z i n g  Conventional Take-Off and 
Landing (CTOL), r o t o r c r a f t ,  V e r t i c a l / S h o r t  Take-Off and Landing (V/STOL), and h i g h  performance type  
a i r c r a f t .  
C e n t e r s  o r  Government a g e n c i e s  where t h e  unique f l i g h t  r e s e a r c h  f a c i l i t i e s  and c a p a b i l i t i e s  a t  DFRC p r o v i d e  
t h e  c r i t i c a l  element i n  t h e  development o r  demons t ra t ion  of technology areas of i n t e r e s t .  

The m a j o r i t y  of t h e  programs are j o i n t  o r  c o o p e r a t i v e  e f f o r t s  w i t h  t h e  m i l i t a r y ,  o t h e r  NASA 

I n  1982, t h e  o b j e c t i v e  o f  t h e  a c t i v i t i e s  under t h e  r e s e a r c h  and technology b a s e  program i s  t o  p r o v i d e  
c o n t i n u i n g  r e s e a r c h  and development e f f o r t s  i n  a l l  t e c h n i c a l  d i s c i p l i n e  areas so t h a t  improved unders tand ing  
can b e  a p p l i e d  t o  problems a s s o c i a t e d  w i t h  a i r c r a f t  i n  a l l  f l i g h t  regimes.  F l i g h t  r e s e a r c h  i n  t h e  Research 
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and Technology (R&T) b a s e  program i n  1982 i n c l u d e s  p r e p a r a t i o n s  f o r  t h e  Decoupler Pylon (DCP) f l i g h t  tes t ;  
f l i g h t  tests of  a n  AV-8 t o  e s t a b l i s h  a f l i g h t  d a t a  b a s e  i n  f l i g h t  dynamics and o p e r a t i n g  systems f o r  V/STOL 
a i r c r a f t ;  and f l i g h t  tests of  d i g i t a l  f ly- by-wire exper iments  t o  s u p p o r t  development o f  advanced a v i o n i c s  
technology.  E f f o r t  w i l l  a l s o  c o n t i n u e  toward t h e  development of new o r  improved f l i g h t  test t echn iques  and 
f l i g h t  test  i n s t r u m e n t a t i o n  t o  i n c r e a s e  NASA's c a p a b i l i t y  t o  conduct  f l i g h t  r e s e a r c h .  

The sys tems  technology program i n  1982 w i l l  i n c l u d e  p a r t i c i p a t i o n  i n  t h e  j o i n t  NASA/USAF AFTI/F-111 
program f o r  r e s e a r c h  and development o f  a Miss ion Adapt ive  Wing t o  o b t a i n  i n- f l i g h t  smooth con tour  changes 
t o  t h e  wing aerodynamic shape t o  a c h i e v e  improved aerodynamic e f f i c i e n c y ;  p a r t i c i p a t i o n  i n  t h e  j o i n t  
NASA/USAF AFTI/F-16 program u s i n g  a d i g i t a l  f l i g h t  c o n t r o l  sys tem f o r  c o n v e n t i o n a l  and nonconvent ional  
c o n t r o l  w i t h o u t  degrading o v e r a l l  performance; con t inued  j o i n t  NASA/Navy F-14 f l i g h t  r e s e a r c h  f o r  v a l i d a t i o n  
of F lush  Air Data System (FADS) and F u l l  A u t h o r i t y  D i g i t a l  E l e c t r o n i c  Cont ro l  (FADEC) t e c h n o l o g i e s ;  
m o d i f i c a t i o n  o f  t h e  Jetstar a i r c r a f t  i n  p r e p a r a t i o n  f o r  l aminar  f low c o n t r o l  sys tems f l i g h t  r e s e a r c h ;  
con t inued  f l i g h t  e v a l u a t i o n  o f  t h e  advanced t e c h n o l o g i e s  i n c o r p o r a t e d  i n  t h e  Highly Maneuverable A i r c r a f t  
Technology (HIMAT) a i r c r a f t ;  A i r c r a f t  Energy E f f i c i e n c y  (ACEE) programs i n c l u d i n g  f l i g h t  e v a l u a t i o n  of a n  
act ive c o n t r o l  system t h a t  w i l l  p r o v i d e  g u s t  a l l e v i a t i o n ,  manewer  l o a d  c o n t r o l  and f l u t t e r  s u p p r e s s i o n  f o r  
t h e  A e r o e l a s t i c  Research Wing Vehic le  (ARW-2) as p a r t  of a j o i n t  Langley/Dryden program; and,  a c o u s t i c  
f l i g h t  tests  of  advanced h i g h  t ip- speed  p r o p e l l e r s ,  developed by L e w i s  Research Cente r ,  i n  s u p p o r t  of t h e  
advanced tu rboprop  program. 

The Dryden F l i g h t  Research Center  (DFRC) h a s  t r a d i t i o n a l l y  r e c e i v e d  r e q u e s t s  from o t h e r  a g e n c i e s  and from 
t h e  i n d u s t r y  f o r  test  s u p p o r t  o f  t h e i r  a i r c r a f t ,  missiles and systems development programs. Extensive  u s e  
i s  made o f  t h e  unique f l i g h t  r e s e a r c h  f a c i l i t i e s  a t  DFRC i n  s u p p o r t  o f  DOD r e q u e s t s  f o r  a s s i s t a n c e  i n  m i l i -  
t a r y  a e r o n a u t i c a l  r e s e a r c h  and development programs. The main t h r u s t  o f  t h i s  a s s i s t a n c e  is t o  e v a l u a t e  and 
improve s p e c i f i c  m i l i t a r y  sys tems i n  t h e  c u r r e n t  i n v e n t o r y  o r  under a c t i v e  development. 
numerous j o i n t  programs w i t h  t h e  Air Force Systems Command and t h e  Naval Air Systems Command. Examples o f  
t h e s e  j o i n t  and s u p p o r t  programs i n c l u d e :  Ai r  Force F i g h t e r  Technology I n t e g r a t i o n  Program, Navy F i rebrand  
Research T e s t  Vehicle  Program, Navy F-14 Ai le ron  Rudder I n t e r c o n n e c t  Program, and Navy F-18 Program. 

There are a l s o  
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Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

11 

T h i s  work i s  d i r e c t e d  p r i m a r i l y  toward deve lop ing  and conduct ing s e l e c t e d  Space S h u t t l e  exper iments  and 
performing d i s c i p l i n a r y  r e s e a r c h  i n  t h e  h i g h  t empera tu re  space  s t r u c t u r e s  technology area. 

The S h u t t l e  exper iments  i n c l u d e  c o n t i n u a t i o n  o f  s i m u l a t i o n  s t u d i e s  t o  assist t h e  Johnson Space Center  
S h u t t l e  Program manager i n  a n a l y s i s  and s o l u t i o n  of v a r i o u s  problems t h a t  e x i s t  i n  c e r t a i n  f l i g h t  p r o f i l e  
areas between e n t r y  and l a n d i n g ;  e v a l u a t i o n  o f  t h e  performance o f  t h e  S h u t t l e  En t ry  Air Data System (SEADS); 
s t u d i e s  t o  e v a l u a t e  adequacy and p rov ide  a b a s i s  f o r  improving S h u t t l e  hand l ing  q u a l i t i e s  c r i t e r i a ;  and 
a p p l i c a t i o n  o f  modif ied maximum l i k e l i h o o d  parameter  e s t i m a t i o n  methods f o r  d e t e r m i n a t i o n  of d i g i t a l  f l i g h t  
c o n t r o l  sys tem,  s t a b i l i t y  and c o n t r o l ,  performance,  and s t r u c t u r a l  and a tmospher ic  t u r b u l e n c e  
c h a r a c t e r i s t i c s  i n  t h e  S h u t t l e  r e e n t r y  environment.  

High t e m p e r a t u r e  space  s t r u c t u r e s  d i s c i p l i n a r y  r e s e a r c h  w i l l  i n v o l v e  a n a l y s i s  and l a b o r a t o r y  tests  of 
medium s i z e d  specimens t o  e v a l u a t e  p r e d i c t i v e  t echn iques  f o r  thermal  s t r u c t u r e s .  Also, a i r l o a d s  d a t a  w i l l  
b e  o b t a i n e d  from c a l i b r a t e d  s t r a i n  gauges  on  t h e  O r b i t e r  and compared w i t h  wind t u n n e l  and t h e o r e t i c a l  
p r e d i c t i o n s  t o  e v a l u a t e  f l i g h t  measurement t echn iques  and a n a l y t i c a l  methods. 

I n  1982, DFRC w i l l  m a i n t a i n  and o p e r a t e  t h e  NASA Aerodynamic T e s t  Range (ATR), which p r o v i d e s  d i r e c t  
o p e r a t i o n a l  s u p p o r t  f o r  a wide v a r i e t y  o f  aerodynamic and ae rospace  programs. During m i s s i o n  s u p p o r t  
o p e r a t i o n s ,  t h e  v a r i o u s  f u n c t i o n a l  e lements  such  as r a d a r ,  t r a c k i n g  and d a t a  p r o c e s s i n g ,  communications, 
v i d e o  t e l e m e t r y  a c q u i s i t i o n ,  and t e l e m e t r y  d a t a  p r o c e s s i n g  a l l  f u n c t i o n  i n  a coord ina ted  manner t o  p rov ide  
rea l  t i m e  c o n t r o l  and moni to r ing  c a p a b i l i t i e s .  

91 

Center  Management and Opera t ions  Support  i s  d e f i n e d  as t h a t  s u p p o r t  o r  s e r v i c e  be ing  provided t o  a l l  DFRC 
o r g a n i z a t i o n s  which cannot  b e  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  The c i v i l  service 
personne l  involved are: 

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r ,  immediate s t a f f ,  and s t a f f  o r g a n i z a t i o n s ,  e.g., 
Lega l ,  P a t e n t  Counsel, Equal Opportuni ty ,  S a f e t y  and P u b l i c  A f f a i r s .  
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Management Support  - I n c l u d e s  a wide r a n g e  o f  a c t i v i t y  c a t e g o r i z e d  as management s u p p o r t  f o r  program and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center.  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e s  and budget  management, 
program c o n t r o l ,  c o n t r a c t i n g  and procurement,  p e r s o n n e l  management, i n s t i t u t i o n a l  s u p p o r t ,  f i n a n c i a l  
management and management i n f o r m a t i o n  systems a n a l y s i s ,  development,  and maintenance.  

Opera t ions  Support  - T h i s  i s  a broad spectrum o f  a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  
f a c i l i t i e s ,  b u i l d i n g s ,  and equipment,  and t o  p rov ide  t h e  normal housekeeping services and l o g i s t i c s  s u p p o r t  
f o r  t h e  p e r s o n n e l  who manage and conduct  t h e  a f f a i r s  o f  t h e  Center .  S p e c i f i c  a c t i v i t i e s  are: 

Maintenance and o p e r a t i o n  of a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer s u p p o r t  
R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
Center-wide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  services 
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e t c .  
Medical care of employees 
Pho tograph ic  and g r a p h i c s  s u p p o r t  
Word p r o c e s s i n g  suppor t  
Communications s uppo r t 
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RESOURCE REQUIREMENTS BY FUNCTION 

1981 1982 
1980 Budget Current  Budget 

Actual  Estimate E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Summary of Fund Requirements 

A .  Compensation and B e n e f i t s  

1. Compensation 

a. Permanent p o s i t i o n s  ........................ 12,769 
b. Other t h a n  f u l l- t i m e  permanent............. 440 
c. Reimbursable detailees..................... 82 
d. Overtime and o t h e r  compensation............ 267 

S u b t o t a l ,  Compensation ..................... 13,558 

2. Benefits....................................... 1,324 

S u b t o t a l ,  Compensation and B e n e f i t s . .  ...... 14,882 

B. Support ing Costs  

1. T r a n s f e r  o f  pe rsonne l  77 
121  2. Pe rsonne l  training... . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

.......................... 

198 S u b t o t a l ,  Support ing Costs................. - 
T o t a l  Personnel  and Re la ted  Costs.............. 15,080 

12,762 13,730 
595 640 

78 98 
230 271 

13,665 14,739 

1,298 1,416 

14,963 16,155 

63 63 
111 - 116 - 
174 - 179 - 

15,142 16,329 

13,879 
624 

98 
250 

14,851 

1,430 

16,281 

72 
122 - 
194 - 

16,475 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

Explana t ion  of Fund Requirements 

A. Compensation and Benefits.......................... 14,882 14,963 16,155 16,281 

1. Compensation....................... ............ 13,558 13,665 14,739 14,851 

a. Permanent positions........................ 12,769 12,762 13,730 13,879 

The 1982 estimate s u p p o r t s  a permanent pe rsonne l  complement of 461 pos i t ions .The  
c u r r e n t  estimate f o r  1981 i s  i n c r e a s e d  from t h e  1981 budget  estimate as  a r e s u l t  of t h e  October1980 
pay i n c r e a s e .  

Basis of Cost f o r  Permanent P o s i t i o n s  

I n  1982, t h e  c o s t  of permanent p o s i t i o n s  w i l l  b e  $13,879,000. The i n c r e a s e  r e s u l t s  from t h e  
fo l lowing  : 

Cost o f  permanent p o s i t i o n s  i n  lgsl.................................................... 13,730 

Cost of i n c r e a s e s  i n  1982.............................................................. +323 
Within  g r a d e  and c a r e e r  advances:  

F u l l  yea r  e f f e c t  o f  1981 actions............................................ +179 
P a r t i a l  y e a r  e f f e c t  o f  1982 actions......................................... +131 

F u l l  y e a r  e f f e c t  o f  1981 pay increase.......................................:. +13 

Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  
Cost d e c r e a s e s  i n  1982.......................................................... -174 

F u l l  y e a r  e f f e c t  o f  1981 actions............................................ -104 
P a r t i a l  y e a r  e f f e c t  o f  1982 actions......................................... -70 

Cost of permanent p o s i t i o n s  i n  1982............................................. 13,879 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
( Thousands of D o l l a r  s ) 

b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s :  

1. cost................................... 440 595 640 624 
2. Workyears... 41 62 60 5 8  ........................... 

The i n c r e a s e  from t h e  1981 c u r r e n t  estimate t o  t h e  1981 budget  estimate i s  due t o  t h e  
October 1980 pay i n c r e a s e ,  p a r t i a l l y  o f f s e t  by a r e d u c t i o n  i n  workyears a s s o c i a t e d  w i t h  a d e c r e a s e  i n  
temporary employment. 

The 1982 estimate w i l l  s u p p o r t  t h e  fo l lowing  programs: 

D i s t r i b u t i o n  of Other t h a n  Full-Time Permanent Workyears 

Program Workyear s 

Coopera t ive  training.................................................................. 32 

Oppor tun i ty  programs.................................................................. 16 
8 

Summer employment..... 2 

Other temporary employment............. ............................................... - 

................................................................ 

58 Total............................................................................... - - 
c. Reimbursable detailees..................... 82 78 98 98 

The services of  a s m a l l  group o f  m i l i t a r y  o f f i c e r s  are used i n  t h e  Center ' s  programs where such  
ass ignments  are of mutual b e n e f i t  t o  NASA and t h e  r e s p e c t i v e  Service .  
p a r e n t  o r g a n i z a t i o n  i s  reimbursed f o r  salaries and r e l a t e d  c o s t s .  
estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  t h e  October 1980 pay i n c r e a s e  and i n c r e a s e d  permanent change 
o f  s t a t i o n  r a t e s .  

Under t h e  e x i s t i n g  agreements ,  t h e  
The i n c r e a s e  from t h e  1981 budget  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

d. Overtime and o t h e r  compensation ............ 267 230 2 71 250 

Overtime i s  r e s t r i c t e d  t o  emergency r e p a i r s  and unusual  temporary workload. A s u b s t a n t i a l  
p o r t i o n  i s  used t o  p r e p a r e  f o r  tes t  f l i g h t s .  The 1981 c u r r e n t  estimate i n c r e a s e  from t h e  1981 budget  
estimate r e f l e c t s  t h e  S h u t t l e  s c h e d u l e  d e l a y  i n t o  1981,  and t h e  October 1980 pay i n c r e a s e .  The 1982 
estimate r e f l e c t s  t h e  complet ion of Space S h u t t l e  t e s t i n g .  

2. Benefits....................................... 1,324  1,298 1,416 1,430 

Following are t h e  amounts o f  c o n t r i b u t i o n  by ca tegory :  

Civil  Service Re t i rement  Fund.. ............. 910 94 1 987 98 7 
Employee l i f e  insurance..................... 39 43 42 42 
Employee h e a l t h  insurance................... 274 2 63 308 339 
Workmen's compensation...................... 35 42 42 47 
FICA.....................................,.. 7 9 10  10  

27 5 Other  benefits.............................. - --- 59 

Total..................................... 1,324 1 ,416  1 ,430  

The c u r r e n t  estimate f o r  1981  i s  h i g h e r  t h a n  t h e  1981 budget  estimate due t o  t h e  October 1980 pay 
i n c r e a s e .  The 1982 estimate r e f l e c t s  t h e  c o s t  of b e n e f i t s  r e l a t e d  t o  t h e  compensation estimates. Workmen's 
compensation c o s t s  are based on t h e  Department of Labor b i l l i n g s .  

................................. 194 174 179 198 - - - B o  Suppor t ing  C o s t s . .  - 
1. T r a n s f e r  o f  p e r s o n n e l  .......................... 77 63 63 72 

The c o s t s  a s s o c i a t e d  w i t h  t h e  t r a n s f e r  o f  p e r s o n n e l  i n c l u d e  movement of household goods, 
s u b s i s t e n c e  and temporary expenses ,  real  estate c o s t s  and misce l l aneous  moving expenses  r e l a t e d  t o  change of 
d u t y  s t a t i o n .  The 1982 estimate i s  based  on t h e  e s t i m a t e d  number o f  a n t i c i p a t e d  moves. 
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1981 1982 
1980 Budget Cur r e n t  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

2. Personnel  training........................ 1 2 1  116 111 122 

T r a i n i n g  funds  p rov ide  f o r  t h e  maintenance and expansion o f  s k i l l s  which are e s s e n t i a l  i n  
c a r r y i n g  o u t  t h e  Agency's many complex t e c h n i c a l  programs. 
number o f  government and nongovernment i n s t i t u t i o n s .  
t u i t i o n  c o s t s .  

The c o s t  r e f l e c t s  t u i t i o n  and r e l a t e d  f e e s  a t  a 
The i n c r e a s e  i n  1982 r e f l e c t s  a s l i g h t  i n c r e a s e  i n  

11. TBAVEL 400 - - 3 75 - - 523 - - 
Summary of Fund Requirements 

A. Program Travel.................................... 207 2 70 2 70 364 

B .  S c i e n t i f i c  and Technica l  Development Travel.. ..... 29 29 29 36  

123 - 76 - 101 - 129 C. Management and Operat ions  Travel.................. - 
T o t a l ,  Travel................................... 365 - - 

Explanat ion of Fund Requirements 

A .  Program Travel.................................... 207 - 

400 - - 

2 70 - 

3 75 - - 

2 70 - 364 - 
Program travel i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment of t h e  Center ' s  miss ion.  Travel f o r  program 

purposes  i s  r e q u i r e d  f o r  con t inued  j o i n t  programs between DFRC and o t h e r  Cen te r s  and i n c l u d e s  t h e  s u p p o r t  o f  
f l i g h t  t e s t  t e c h n i q u e s ,  f l i g h t  measurements, a v i o n i c s  and f l i g h t  c o n t r o l ,  and f l i g h t  measurement development 
ac t iv i t ies .  The i n c r e a s e  i n  1982 i s  due t o  i n c r e a s e d  c o s t s  and travel a s s o c i a t e d  p r i m a r i l y  w i t h  Space 
S h u t t l e  l a n d i n g  o p e r a t i o n ,  h i g h  performance a i r c r a f t  technology i n v e s t i g a t i o n s ,  and t h e  h i g h l y  augmented 
a i r c r a f t  j o i n t  programs w i t h  t h e  Army, Air Force,  Navy and o t h e r  NASA Cente rs .  
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1981 1982 
1980 Budget Current  Budget 

B. S c i e n t i f i c  and Technica l  Development Travel....... 

E s t i m a t e  E s t i m a t e  E s t  i m g  t e 
(Thousands o f  D o l l a r s )  

Actual  

29 - 29 - 29 - 36 - 
S c i e n t i f i c  and t e c h n i c a l  development t ravel  p e r m i t s  employees t o  p a r t i c i p a t e  i n  mee t ings  and seminars  

w i t h  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  a e r o s p a c e  community. This p a r t i c i p a t i o n  a l l o w s  them t o  b e n e f i t  from 
exposure  t o  t e c h n i c a l  advances  o u t s i d e  DFRC, a s  w e l l  as t o  p r e s e n t  accomplishments and problems t o  t h e i r  
a s s o c i a t e s .  Many of t h e  mee t ings  c o n s i s t  of working p a n e l s  convened t o  s o l v e  s p e c i f i c  governmental  prob- 
l e m s .  The i n c r e a s e  i n  1982 w i l l  a l l o w  a d d i t i o n a l  t r i p s  s o  t h a t  employees may s t a y  c u r r e n t  on s tate of t h e  
a r t  s c i e n t i f i c  and t e c h n i c a l  developments.  

................ 123 76 101 129 - - - C. Management and Opera t ions  Travel.. - 
Management and o p e r a t i o n s  travel i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of g e n e r a l  management 

matters. It i n c l u d e s  travel i n  such  areas a s  personne l ,  f i n a n c i a l  management, and procurement ac t iv i t i e s ;  
travel o f  t h e  Center 's  t o p  management t o  NASA Headquar ters  and o t h e r  NASA C e n t e r s ;  t r a i n i n g ;  and l o c a l  
t r a n s p o r t a t i o n .  The d e c r e a s e  from t h e  1981 budget  t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  a cu tback  due t o  
budget  c o n s t r a i n t s  i n  t h e  travel f u n c t i o n .  The 1982 estimate prov ides  f o r  an  i n c r e a s e  i n  travel due t o  
S h u t t l e  l a n d i n g  s u p p o r t  r equ i rements .  

The DFRC i s  l o c a t e d  on  521 acres and occup ies  a complex o f  f a c i l i t i e s  c o n s i s t i n g  of l a b o r a t o r y  and 
o f f i c e- t y p e  b u i l d i n g s  a s  w e l l  as f l i g h t  test f a c i l i t i e s .  Th i s  complex encompasses 467,172 g r o s s  s q u a r e  f e e t  
o f  b u i l d i n g  s p a c e  i n c l u d i n g  e i g h t  major t e c h n i c a l  f a c i l i t i e s .  This p h y s i c a l  p l a n t  houses  an average  d a i l y  
on-Center p o p u l a t i o n  o f  1,200 t o  1 ,500 personne l .  Many o f  t h e  test f a c i l i t i e s  a re  u t i l i z e d  on s c h e d u l e s  
i n v o l v i n g  more t h a n  one s h i f t .  

\ 
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1980 
Actual  

Summary of Fund Requirements 

49 A. Renta l  o f  Real Property.......................... - 
B .  Maintenance and Re la ted  Services................. 1,526 

1. Facilities................................... 1 , 493 
2. Equipment .................................... 33 

766 C. C u s t o d i a l  Services............................... - 

445 D. U t i l i t y  Services................................. - 
T o t a l ,  F a c i l i t i e s  Services................... 2,786 

1981 
Budget Current  

E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

50 - 37 - 
1,524 1 ,660 

1 , 4 2 2  1,660 --- 102 

884 

536 

1,089 - 

- 500 - 
3,150 

Explana t ion  of Fund Requirements 

50 - 37 - 49 A. Renta l  of  Real Property.......................... - 

1982 
Budget 

E s t i m a t e  

98 

1,878 

1,878 

- 

--- 

1,020 

576 

3,572 

- 

98 - 
T h i s  i t e m  p r o v i d e s  f o r  t h e  r e n t a l  o f  t ra i lers  t o  p r o v i d e  o f f i c e ,  shop ,  l a b o r a t o r y ,  and s t o r a g e  space 

The 1981 c u r r e n t  estimate i s  i n c r e a s e d  i n  s u p p o r t  of t h e  Space S h u t t l e  O r b i t a l  F l i g h t  T e s t  (OFT) program. 
from t h e  1981 budget  est imate due t o  a n  i n c r e a s e  i n  OFT s u p p o r t  i n  1981. 
a n t i c i p a t e d  c o n t r a c t  r e n e g o t i a t i o n s .  

Ihe i n c r e a s e  i n  1982 i s  based upon 
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1981 1982 
1980 Budget Current  Budget 

(Thousands of D o l l a r s )  
E s t i m a t e  E s t i m a t e  Actual  E s t i m a t e  

B. Maintenance and Re la ted  Services................. 1 , 526 1 , 524 1,660 1,878 

1. Facilities...o................................ 1,493 1,422 1,660 1,878 

This  a c t i v i t y  i n v o l v e s  a l l  DFRC and f a c i l i t i e s  provided by t h e  Air Force,  i n c l u d i n g  t h o s e  used f o r  
S h u t t l e ,  t r a c k i n g  and communication f a c i l i t i e s .  me i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate o v e r  t h e  1981 
budget  estimate i s  due t o  S h u t t l e  r e s c h e d u l i n g ,  t h e  f u n c t i o n a l  r e d i s t r i b u t i o n  of c o l l a t e r a l  equipment,  and 
a n  increase of  f i v e  workyears.  

a .  Maintenance and r e p a i r  services.................................................... 1,502 

b. Engineer ing services.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~~~~~~... . . . .~~~~~~~..~.. . . . . .  113 

c. S u p p l i e s  and materials............................................................. 17 

d .  Other services..................................~.................................... 246 

--- --- 2. Eq uipnlent.................................... 33 102 

This  a c t i v i t y  i n v o l v e s  t h r e e  workyears of e f f o r t  f o r  t h e  maintenance of f a c i l i t y - t y p e  equipment by 
a s u p p o r t  service c o n t r a c t o r .  During c o n t r a c t  n e g o t i a t i o n s ,  t h e  equipment was determined t o  b e  c o l l a t e r a l  
t y p e  and i s  t h e r e f o r e  r e p o r t e d  under f a c i l i t i e s  maintenance and r e p a i r  services f o r  t h e  1981 c u r r e n t  
estimate and t h e  1982 budget  estimate. 

C -  C u s t o d i a l  Services............................... - 766 1,089 - 884 1,020 

This  a c t i v i t y  p r o v i d e s  f o r  s e c u r i t y ,  j a n i t o r i a l ,  and r e f u s e  h a n d l i n g  services. The r e d u c t i o n  from t h e  
1981 budget  estimate t o  t h e  c u r r e n t  estimate r e f l e c t s  a cu tback  i n  services and a d e c r e a s e  o f  s i x  workyears 
i n  t h e  c u s t o d i a l  c o n t r a c t  due t o  budge t  c o n s t r a i n t s .  
o f  two  workyears  i n  t h e  c u s t o d i a l  c o n t r a c t .  

The 1982 i n c r e a s e  p r o v i d e s  f o r  a p a r t i a l  r e s t o r a t i o n  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

J a n i t o r i a l  services.. ................................................................... 
This a c t i v i t y  i n c l u d e s :  

a. J a n i t o r i a l  services 
b .  Refuse h a n d l i n g  

S e c u r i t y  guard services................................................................. 

This  a c t i v i t y  i n c l u d e s :  

a .  S e c u r i t y  o f  a l l  o n- s i t e  Government f a c i l i t i e s  and equipment 
b. M a i l  and messenger service 
c. J3adging o f  a l l  o n- s i t e  p e r s o n n e l  and v i s i t o r s  

536 - 5 00 - 445 D. U t i l i t y  Services................................. - 
U t i l i t y  services a re  purchased through Air Force  c o n t r a c t s  w i t h  r e g i o n a l  u t i l i t y  companies. 

268 

752 

576 

Costs are 

- 

based on Air Force p r o j e c t e d  rates. The major amount i s  f o r  e l e c t r i c i t y  w i t h  lesser amounts f o r  n a t u r a l  
g a s ,  f u e l  o i l ,  water and sewage services. The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  
estimate i s  due t o  u t i l i t y  ra te  i n c r e a s e s .  Rate i n c r e a s e s  are p r o j e c t e d  i n  t h e  1982 budget  estimate. A 
summary of t h e  proposed DFRC u t i l i t i e s  budget  f o r  1982 i s  as  f o l l o w s :  

1. E l e c t r i c i t y  (12,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402 
2. Na tura l  g a s  (22,000 K cu .  ft.).......................................................... 146 

4. Water and sewage........................................................................ 17 
3. Fuel  o i l  (8,000 g a l s . ) .  .................................................................. 11 
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1980 
Actual  

458 IV. TECrnICAL S~VIC~............................... - - 
Summaty of Fund Requirements 

270 A. Automatic Data P r o c e s s i n g  - 
1.  Q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 
2. Operations............................... 208 

....... 51 B. S c i e n t i f i c  and Technica l  Informat ion. .  - 
1. Library................................... 1 8  
2. Educat ion and information... . . . . . . . . . . . . .  33 

.................... 137 C. Shop Support  and Services 

458 

- 

T o t a l ,  Techn ica l  Services.................. - - 

1981 
Budget Current  

E s t i m a t e  Estimate 
(Thousands o f  D o l l a r s )  

308 - 559 - 
229 29 
330 279 

84  - 82 - 
17 19  
65 65 

142 - 148 - 
789 - - 534 - - 

Explana t ion  of Fund Requirements 

308 - 559 - 2 70 A. Automatic Data Processing.................... - 
1. Q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... 62 229 29 

1982 
Budget 

E s t i m a t e  

890 - - 

684  

2 32 
452 

93 

21 
72 

113  

890 

- 

- 

- 
- - 

6 8 4  

2 32 

- 

I n c l u d e s  t h e  s u p p o r t ,  purchase  and lease of equipment t h a t  i s  n e c e s s a r y  t o  s a t i s f y  t h e  
p a y r o l l ,  p e r s o n n e l ,  account ing  and management i n f o r m a t i o n  systems requ i rements  o f  NASA and DFRC 
management. 
hardware p r e v i o u s l y  planned f o r  1981.  The 1982 estimate now i n c l u d e s  t h e  one- time purchase  o f  t h i s  
hardwar e. 

The d e c r e a s e  i n  t h e  1981  c u r r e n t  estimate r e f l e c t s  a d e l a y  i n  t h e  purchase  of account ing  system 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2. Operations................................. 208 330 279 452 

T h i s  f u n c t i o n  i n c l u d e s  a d m i n i s t r a t i v e  key punch, t e c h n i c i a n  and programming services r e q u i r e d  
t o  s u p p o r t  t h e  management i n f o r m a t i o n  system. The d e c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 
budget  est imate r e f l e c t s  t h e  d e l a y  o f  t h e  s o f t w a r e  r e d e s i g n  and development p r e v i o u s l y  planned f o r  1981. 
The i n c r e a s e  i n  1982 i n c l u d e s  t h i s  s o f t w a r e  r e d e s i g n  and development and a n  i n c r e a s e  of one workyear f o r  
o p e r a t i o n s .  

B. S c i e n t i f i c  and Technica l  Information... . . . . . .  51 - 82 - 84 - 93 - 
1. Library.................................. 18 17  19 21 

l i b r a r y .  
P rov ides  f o r  t h e  purchase  o f  books,  s u p p l i e s ,  and materials f o r  t h e  o p e r a t i o n  of t h e  DFRC 

2. Educat ion and information... . . . . . . . . . . . . .  33 65 65 72 

Prov ides  f o r  t h e  g a t h e r i n g  and d i s s e m i n a t i o n  o f  i n f o r m a t i o n  about  t h e  Center’s program t o  t h e  
mass communications media, t h e  g e n e r a l  p u b l i c ,  and t o  t h e  e d u c a t i o n a l  community a t  t h e  e lementa ry  and 
secondary s c h o o l  levels. A s s i s t a n c e  t o  t h e  m a s s  communications media i n c l u d e s  t h e  g a t h e r i n g  and e x p o s i t i o n  
o f  newsworthy material i n  s u p p o r t  o f  media r e q u e s t s  and t a k e s  such  forms a s  p r e s s  k i t s ,  news releases, 
t e l e v i s i o n  and r a d i o  i n f o r m a t i o n  t a p e s  and c l i p s ,  and f e a t u r e  material. The 1982 estimate p r o v i d e s  f o r  
approx imate ly  t h e  same level  o f  a c t i v i t y  as i n  1981. 

113 - 142 - 148 - 137 C .  Shop Support  and Services.................... - 
Prov ides  funding f o r  s u p p o r t  service c o n t r a c t o r s  f o r  g r a p h i c s ,  s a f e t y ,  and a u d i o  v i s u a l  

services. The 1982 estimate i s  reduced due t o  t h e  p r o j e c t e d  phase  o u t  o f  one c o n t r a c t  workyear f o r  S h u t t l e  
s u p p o r t  i n  t h i s  area. 

RPM 8-19 



1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

V o  MANAG-- AND O P ~ T I O N S o o o ~ o o o o o o o o o o ~ o o o o o o o o o ~ o  1,719 2,219 2,307 2,200 - - 
Summary of Fund Requirements 

A. Admin i s t r a t i ve  Communications.................. 418 551 593 582 

B. P r i n t i n g  and Reproduction... . . . . . . . . . . . . . . . . . . .  98 90 106 117 

C. Transportation................................. 252 32 a 4 02 42 3 

D. I n s t a l l a t i o n  Common Services................... 951 1 ,231  1 ,118  1,185 

T o t a l ,  Management and Operations... . . . . . . . . . .  1,719 2,200 2,219 2,307 

Explana t ion  of Fund Requirements 

582 - 5 93 - 551 - 418 

I n c l u d e s  estimates f o r  Fede ra l  Telecommunications Systems (FTS), l o c a l  t e lephone  and exchange 

- A. Admin i s t r a t i ve  Communications.................. 

s e r v i c e , . r e n t a l  of TWX equipment,  and t e l ephone  o p e r a t o r s .  The 1981 c u r r e n t  estimate exceeds t h e  1981 
budget  estimate due t o  i n c r e a s e d  t e l ephone  rates and a one- time i n s t a l l a t i o n  of  a new d i r e c t  d i a l  
swi tchboard .  
i n c r e a s e d  t e l ephone  rates. 

The 1982 budget  estimate i n c l u d e s  o p e r a t i n g  c o s t s  of t h e  d i r e c t  d i a l  switchboard and e s t i m a t e d  

1 .  Local  t e l e h o n e  service................................................................ 373 

This  funding  cove r s  t h e  service f o r  535 main l i n e s ,  792 t e l ephone  in s t rumen t s  a t  t h e  Center ,  and 
f i v e  main l i n e s  t o  Lancas t e r ,  C a l i f o r n i a .  
suppor t  service c o n t r a c t  f o r  t e l ephone  o p e r a t o r s .  

Also inc luded  are t h e  lease of  switchboard equipment and t h e  
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1981 1982 
1980 Budget Current  Budget 

Actual  Estimate E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2. Long d i s t a n c e  t e lephone  se~ice....................................................... 165 

T h i s  c a t e g o r y  r e f l e c t s  fund ing  t o  s u p p o r t  26 FTS l i n e s  and commercial t o l l  charges .  

3. Other communications se~ices......................................................... 4 4  

T h i s  funding c o v e r s  t h e  t e l e t y p e  (TWX) service, d a t a  te lecommunicat ion systems and t h e  DFRC 
p u b l i c  a d d r e s s  system. 

117 - 106 - 90 - 98 B. P r i n t i n g  and Reproduction...................... - 
I n c l u d e s  t h e  c o n t r a c t u a l  p u b l i c a t i o n  of  in format ion  and materials and t h e  r e l a t e d  composi t ion and 

b i n d i n g  o p e r a t i o n s .  All common p r o c e s s e s  o f  d u p l i c a t i o n ,  i n c l u d i n g  p h o t o s t a t i n g ,  b l u e  p r i n t i n g  and 
microf i lming  are inc luded .  The 1981 c u r r e n t  estimate r e f l e c t s  t h e  h i g h e r  t h a n  a n t i c i p a t e d  c o s t  f o r  s u p p l i e s  
and d u p l i c a t i n g  equipment maintenance.  
a s  i n  1981. 

The 1982 estimate r e f l e c t s  approx imate ly  t h e  same level of a c t i v i t y  

423 - 402 C. Transportation................................. - 252 128 - 
Prov ides  funds  f o r  Government b i l l s  o f  l a d i n g  i s s u e d  t o  common carriers t o  move f r e i g h t  by r a i l ,  

t r u c k ,  water,  and a i r ;  t o  fund shipments  by United P a r c e l  S e r v i c e s ;  and c o n t r a c t  s u p p o r t  f o r  t h e  Center ' s  
g e n e r a l  purpose  v e h i c l e s .  The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  
changes i n  S h u t t l e  schedu l ing .  The i n c r e a s e  i n  t h e  1982 estimate r e f l e c t s  a n t i c i p a t e d  ra te  i n c r e a s e s .  

D. I n s t a l l a t i o n  Common Sellvices................... 951 - 1,231 1,118 1,185 

T h i s  c a t e g o r y  p r o v i d e s  f o r  p h y s i c a l  examinat ions  f o r  DFRC p i l o t s ;  fund ing  f o r  t h e  Occupat ional  
Heal th  Support  c o n t r a c t ;  s u p p l i e s ,  materials, and equipment t o  s u p p o r t  t h e  g e n e r a l  a d m i n i s t r a t i v e  e f f o r t ;  
r e n t a l  o f  equipment;  and t h e  supp ly  management s u p p o r t  service c o n t r a c t .  The d e c r e a s e  i n  t h e  1981 c u r r e n t  
estimate from t h e  1981 budget  estimate r e f l e c t s  a d e c r e a s e  i n  e s t i m a t e d  requirement  f o r  s u p p l i e s  and r e n t a l  
equipment and f i v e  c o n t r a c t  workyears i n  s u p p o r t  o f  S h u t t l e .  The i n c r e a s e  i n  1982 r e f l e c t s  s u p p o r t  
c o n t r a c t o r  wage e s c a l a t i o n  w i t h  t h e  level of a c t i v i t y  remaining a t  t h e  1981 level of o p e r a t i o n s .  
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1981 1982 
Budget 1980 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

1. Center  management and s t a f f  functions................................................. 103 

T h i s  c a t e g o r y  i n c l u d e s  s u p p l i e s ,  materials and s e r v i c e s  i n  s u p p o r t  of  c e n t e r  management, g e n e r a l  
and p a t e n t  l e g a l  services, pe r sonne l  and o t h e r  s t a f f  f u n c t i o n s .  

2. Medical s e r v i c e s .  ..................................................................... 274 

This  c a t e g o r y  i n c l u d e s  t h e  Occupat ional  Heal th  Contrac t  and p rov ides  f o r  DFRC p i l o t  p h y s i c a l s .  

3. I n s t a l l a t i o n  s u p p o r t  services......................................................... 808 

a. Supply management...................1............................................... 593 

Th i s  f u n c t i o n  i n c l u d e s  t h e  DFRC and S h u t t l e  supply  sys tem o p e r a t i o n .  

b. Other s u p p o r t  s e r v i c e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o ~ . . . . . . o ~ ~  21 5 

Inc ludes  pos tage ;  pu rchase ,  lease and maintenance of Center  suppor t  equipment; and s u p p l i e s  
and materials used i n  s u p p o r t  o f  t h e  i n s t a l l a t i o n .  
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NATiONAL AERONAUTICS AND SPACE ADMINISTRATION 
H U G H  L. DWYDEN FLIGHT RESEARCH CENTER 

SUMMARY STAFFING 
81 82 

SES 11 11 
EXCEPTED 1 1  
GS-I  5 17 17 
G S - 1 4  5 4 5 4  
ALL OTHER G S  377 377 
WAGE BOARD 1 1  

TOTAL PERMANENT 461 461 

OFFICE OF THE DIRECTOR 
81 82 

SES 3 3  
EXCEPT ED 
GS-15 4 4  
GS-14 3 3  
ALL OTHER GS 11 11 
WAGE BOARD 

TOTALPERMANENT 2l 21 

ENGINEERING DIRECTORATE 

81 82 
SES 2 2  
EXCEPTED 
GS-15 5 5  
GS-14 2 2 2 2  
ALL OTHER GS 104 104 
WAGE BOARD 

TOTAL PERMANENT 133 133 

FLIGHT OPERATIONS AND 
SUPPORT DIRECTORATE 

81 82 
SES 3 3  
EXCEPTED 1 1  
G S . 1 5  4 4  
GS.14 9 9  
ALL OTHER GS 191 191 
WAGE BOARD 1 1  

TOTAL PERMANENT 209 209 

I 
PROJECTSITEST LIAISON 

OFFICE 
81 82 

SES 2 2  
EX C EPT E D 
GS-15 1 1  
GS-14 14 14 
ALL OTHER GS 4 4  
WAGE BOARD 

TOTAL PERMANENT 

I 

AD M IN ISTR ATlON DIRECTORATE 

81 82 
SES 1 1  
EXCEPTED 
G S . 1 5  3 3  
GS-14 6 6  
ALL OTHER GS 67 67 

0 0  WAGE BOARD 

TOTALPERMANENT 77 77 
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DRYDEN FLIGHT RESEARCW CENTER 
FISCAL Y E A R  1982 ESTIMATE 

LOCATION PLAN 

REMOTE S I T E  LOCATION P L A N  

0 EXIST ING FACILITIES 

0 PROPbSED FACILITIES 

ll EXISTING FAClLl T I ES 
I LABORATORY BUILDING ( 4 8 0 0 )  
2 AIRCRAFT CONSTRUCTION AND 

MODIFICATION HANGAR (4801 ) 
3 MAIN HANGAR ( 4 8 0 2 )  
4 AIRCRAFT TIRE REPAIR SHOP ( 4 8 0 3 )  
5 TRAILER PARK AND MODULAR BUILDINGS 
6 BOILER HOUSE (4886) 
7 

8 STORAGE BUILDING ( 4 8 0 7 )  
9 WAREHOUSE NP 2 (4808) 

I O  WAREHOUSE NS 3 (4809) 
I I WAREHOUSE Np 4 (4810)  
12 FLIGHT LOADS RESEARCH BUILDING(4820) 
13 PAINT SPRAY BUILDING (4821)  
14 PAINT STORAGE BUILDING (4822 )  
I 5  COMMUNICATIONS BUILDING ( 4 8 2 4 )  
16 MAINTENANCE DOCK ( 4 8 2 6 )  
17 WOOD SHOP ( 4630 )  
18 WAREHOUSE Np 5 (4831) 
19 RADAR BUILDING (4870) 
20 IOOFT. TOWER, BORESITE TARGET 

21 CENTRAL STANDBY ELECTRICAL 

2 2  STORAGE BUILDING (4804 )  
2 3  AIRCRAFT SERVICING DOCK ( 4 8 2 3 )  
2 4  F P S- I 6  RADAR FACILITY (4982)  
25 WAREHOUSE NP 6 (4827 )  
26  1 0 0  FT. TOWER, BORESITE TARGET 

2 7  SHUTTLE HANGAR ( 4 8 3 3 )  
2 8  SHUTTLE SHOP ( 4 8 3 4 )  
2 9  SHOP TRAILER COMPLEX ( 4 8 5 4 )  
30 SHUTTLE MATING STRUCTURE ( 4 8 6 0 )  
3 1  PROPELLANT FUEL AND OXIDIZER 

3 2  INTEGRATED SUPPORT FACILITY ( 4 8 2 5 )  
3 3  WAREHOUSE NO 7 ( 4 8 3 2 )  
34 PA0 TRAILERS 
35 PUMP STATION NP I ( 4 8 5 3 )  
36 TRAINING TRAILERS 
3 7  GFSC STDN SPACE SHUTTLE 

38 RCA EARTH STATION (4917 )  
3 9  LARGE AIRCRAFT MAINTEYANCE DOCK 

SHOPS ( A.G.E.. MODEL, BATTERY. 
GARAGE)(4806) 

ASSEMBLY AND EOUIP. BUILDING ( 4 8 8 7 )  

POWER FACILITY ( 4 8 8 9 )  

ASSEMBLY AND EQUIP. BUILDING (4981)  

STORAGE AREA (4855 )  

ALT FACILITY (4918)  
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RESEARCH AND PROGBAM MANAGEMENT 

FISCAL YJZAE 1982 ESTIMATES 

LANGLEY RESEARCH CKNTER 

DESCRIPTION 

The Langley Research Center  i s  l o c a t e d  a t  Hampton, V i r g i n i a .  It i s  s i t u a t e d  between Norfolk  and 
Wil l iamsburg,  V i r g i n i a ,  i n  t h e  t i d e w a t e r  area of Hampton Roads. The Center  u t i l i z e s  807 acres of 
Government-owned land ,  d i v i d e d  i n t o  two areas by t h e  runway f a c i l i t i e s  o f  Langley Air Force  Base. The West 
Area c o n s i s t s  of 787 acres, a l l  owned by NASA. 
Force.  Runways, some u t i l i t i e s ,  and c e r t a i n  o t h e r  f a c i l i t i e s  a r e  used j o i n t l y  by NASA and t h e  Air Force.  
I n  a d d i t i o n ,  t h e r e  are 110 acres of NASA-owned l a n d  l o c a t e d  i n  t h e  c i t y  of Newport News ,  V i r g i n i a ,  and 3,276 
acres under pe rmi t  from t h e  Department o f  I n t e r i o r .  The t o t a l  a c r e a g e  p r e s e n t l y  owned, under p e r m i t ,  o r  
l e a s e d ,  i s  4,193. The t o t a l  c a p i t a l  investment  o f  t h e  Langley Research Cente r ,  i n c l u d i n g  f i x e d  assets  i n  
p r o g r e s s  and con t rac to r- he ld  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s ,  a s  o f  September 30, 1980, w a s  $608,613,000. 

The Eas t ’Area  comprises  20 acres under pe rmi t  from t h e  Air 

CEKllER ROLES AND MISSIONS 

Langley Research Center  (LaRC) c o n t i n u e s  t o  p l a y  a major  r o l e  i n  t h e  development o f  a e r o n a u t i c s  and s p a c e  
t echnology  i n  t h e  United States.  

Langley h a s  developed recognized  areas of  t e c h n i c a l  e x c e l l e n c e  w i t h i n  t h e  c i v i l  service s t a f f  and 
f a c i l i t i e s  o f  s u p e r i o r  m e r i t ;  t h a t  i s ,  major t e c h n i c a l  f a c i l i t i e s  which c o n s t i t u t e  a n a t i o n a l  r e s o u r c e .  The 
p r i n c i p a l  and s u p p o r t i n g  r o l e s  are: 

PR I N C  I PAL 

Long-Haul A i r c r a f t  Technology - deve lop ing  a technology b a s e  f o r  improving long- haul a i r c r a f t  as  a c o s t  
e f f e c t i v e ,  s a f e  and env i ronmenta l ly  compat ib le  t r a n s p o r t a t i o n  mode. 

General  A v i a t i o n  A i r c r a f t  Technology - deve lop ing  and m a i n t a i n i n g  a n  e n g i n e e r i n g  technology b a s e  r e l a t e d  
t o  improving g e n e r a l  a v i a t i o n  a i r c r a f t .  

Fundamental Aerodynamics - advancing t h e  g e n e r a l  s t a t e  of t h e  a r t ,  b o t h  t h e o r e t i c a l  and exper imenta l .  
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A c o u s t i c s  and Noise Reduction - conduct ing r e s e a r c h  and developing a technology b a s e  r e l a t e d  t o  reduc ing  
a i r c r a f t  n o i s e .  

Aerospace Vehic le  S t r u c t u r e s  and Materials - developing a technology b a s e  f o r  f a c i l i t a t i n g  advances .  

Avionics  Technology - developing a technology b a s e  r e l a t e d  t o  improving a v i o n i c s .  

M i l i t a r y  Support  - p r o v i d i n g  t e c h n i c a l  s u p p o r t  t o  m i l i t a r y  a v i a t i o n  i n  areas c o n s i s t e n t  w i t h  o t h e r  LaRC 
a e r o n a u t i c s  r o l e s  and unique c a p a b i l i t i e s .  

Advanced Space Vehic le  C o n f i g u r a t i o n s  Technology - developing a technology b a s e  r e l a t e d  t o  advanced 
c o n f i g u r a t i o n s ,  i n c l u d i n g  advanced s p a c e  t r a n s p o r t a t i o n  concep t s .  

Sensor and Data A c q u i s i t i o n  Technology - developing a technology b a s e  f o r  s e n s o r s  and d a t a  a c q u i s i t i o n  
d e v i c e s .  

Technology Experiments i n  Space - deve lop ing  and managing t h e  Long D u r a t i o n  Exposure F a c i l i t y  (LDEF). 
Def in ing  and deve lop ing  exper iments  i n  areas c o n s i s t e n t  w i t h  o t h e r  LaRC s p a c e  r o l e s .  

Environmental  Q u a l i t y  Moni tor ing Technology - developing improved t e c h n i q u e s  f o r  environmental  
moni tor ing.  Inc ludes  r e s e a r c h ,  exper iment  developmentlmanagement, d a t a  a n a l y s i s ,  and i n v e s t i g a t o r  
management and s p e c i a l i z e d  g r o u n d l a i r c r a f t  i n v e s t i g a t i o n s .  
r e l a t e d  t o  environmental  moni tor ing.  

Also i n c l u d e s  development o f  S h u t t l e  pay loads  

SUPPORTING 

R o t o r c r a f t  Technology - c o n t r i b u t i n g  t o  t h e  development o f  t h e  technology b a s e  w i t h  emphasis on s t r u c t u r e s  
a e r o e l a s t i c i t y ,  a c o u s t i c s ,  n o i s e ,  and a v i o n i c s  components. 

Hypersonic P r o p u l s i o n  Systems - c o n t r i b u t i n g  t o  technology b a s e  o f  a i r  b r e a t h i n g  p r o p u l s i o n  systems by 
advancing t h e  s t a t e  of  t h e  a r t  of hyperson ic  p ropu ls ion .  

P l a n e t a r y  En t ry  Technology - p r o v i d i n g  p l a n e t a r y  and E a r t h  e n t r y  aerothermodynamics exper imenta l  and 
a n a l y t i c a l  d a t a .  

Computational F l u i d  Dynamics - c o n t r i b u t i n g  t o  t h e  s o f t w a r e  technology base .  
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Upper Atmosphere Research - m i s s i o n  a n a l y s i s ,  s e n s o r  development,  d a t a  i n t e r p r e t a t i o n  and u t i l i z a t i o n  f o r  
remote s e n s i n g ;  c o n t r i b u t i n g  t o  model development.  

Launch Vehic le  Procurement - procurement f o r  s c i e n c e / a p p l i c a t i o n s  m i s s i o n s  of t h e  Scout l a u n c h  v e h i c l e .  

StM4AKY OF RESOURCES REQUIREMENTS 

Funding P lan  By Func t ion  

1980 
Actual  

I. Personne l  and Re la ted  ~ s t s . . . . . . . . . . . . . . . . e . . . . . .  92,891 

11. Travel........................................... 1,992 

111. F a c i l i t i e s  Services. ............................. 11,580 

IV. Technica l  Services................................ 1,328 

V. Management and Operations................ ........ 6,191 

1981 Budget Amendment...e...................... --- 
T o t a l ,  fund requirements....................... 113,982 

1981 
Budget Current  

E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2,051 2,021 

12,537 14,170 

2,446 2,453 

6,352 5, a43 

-1,540 --- 
11 7,605 123,000 

1982 
Budget 

E s t i m a t e  

99, a53 

2,540 

15,870 

2,747 

6,610 

127,620 
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D i s t r i b u t i o n  o f  Permanent P o s i t i o n s  by Program 

1981 
Budget Current  

E s t i m a t e  E s t i m a t e  

1982 
Budget 

E s t i m a t e  
1980 

Actual  

Direct P o s i t i o n s  

43 . 44 . 40 . 40 . Space T r a n s p o r t a t i o n  Systems and Opera t ions  .......... 
Space s h u t t l e  ...................................... 
Space f l i g h t  o p e r a t i o n s  ............................ 
Expendable l aunch  v e h i c l e s  ......................... 

10 
1 

32 

2 

42 
... 

7 
1 

32 

7 
1 

32 

230 . 220 . 222 . 220 . Space and Terrestrial A p p l i c a t i o n s  ................... 
Space a p p l i c a t i o n s  ................................. 
Technology u t i l i z a t i o n  ............................. 21 5 

15 
2 04  

16  
213 

9 
211 

9 

Aeronau t ics  and Space Technology ..................... 1 . 991 2 . 005 2 . 007 2. 009 

A e r o n a u t i c a l  r e s e a r c h  and technology ............... 
Space r e s e a r c h  and technology ...................... 1. 444 

54 7 
1. 482 

523 
1.  472 

535 
1. 480 

529 

S u b t o t a l .  d i r e c t  p o s i t i o n s  ....................... 2. 264 2. 269 2 .  269 2. 269 

Center Management and Operat ions  Support  P o s i t i o n s  ... 
T o t a l .  permanent p o s i t i o n s  ....................... 

716 711 711 71 1 

2. 980 2. 980 2. 980 2. 980 
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PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  
(Civi l  Serv ice )  

7 

I n  1982, c i v i l  service personne l  w i l l  b e  measuring and e v a l u a t i n g  S h u t t l e  l aunch  v e h i c l e  e f f l u e n t s  and 
S h u t t l e  e n t r y  s o n i c  boom. 

1 

The o b j e c t i v e  of t h i s  work i s  t o  deve lop  a r e l i a b l e  method of  c a l c u l a t i n g  t h e  f l o w f i e l d  p r o p e r t i e s  i n  t h e  
h i g h l y  expanded f a n- f i e l d  r e g i o n  o f  r o c k e t  e n g i n e  exhaus t  f low f i e l d s .  

The expendable  l aunch  v e h i c l e  program p r o v i d e s  c e n t r a l i z e d  procurement o f  t h e  Scout l aunch  v e h i c l e .  In  
1982, c i v i l  service personne l  w i l l  s u p p o r t  a program which i n c l u d e s  t h e  procurement of l aunch  v e h i c l e  
hardware ,  l a u n c h  s e r v i c e s ,  e n g i n e e r i n g ,  and maintenance.  Launches under t h i s  program w i l l  b e  conducted from 
s i t es  l o c a t e d  a t  t h e  Western T e s t  Range i n  C a l i f o r n i a ,  and t h e  San Marco p l a t f o r m  o f f  t h e  c o a s t  of Kenya, 
Af r i c  a. 

The s p a c e  a p p l i c a t i o n s  program i s  c h a r a c t e r i z e d  by a r e s e a r c h  c a p a b i l i t y  t h a t  i s  a Nat iona l  r e s o u r c e  f o r  
unders tand ing  environmental  problems and f o r  developing r e l a t e d  moni to r ing  systems and techmiques.  The 
Center ' s  t e c h n i c a l  e x p e r t i s e  i s  widely  recognized  i n  t h e  areas of remote s e n s i n g  of t h e  Ear th ' s  a tmospher ic  
t race s p e c i e s  and of t h e o r e t i c a l  and e m p i r i c a l  a tmospher ic  modeling. 
Research,  Langley c i v i l  s e r v i c e  pe rsonne l  w i l l  c o n t i n u e  t o  s t u d y  t h e  Ear th ' s  atmosphere t o  assess any 
changes caused by man and t o  de te rmine  whether o r  n o t  t h e r e  i s  any a s s o c i a t e d  change i n  t h e  t r a n s m i s s i o n  of 
s o l a r  r a d i a t i o n .  E f f o r t  w i l l  b e  con t inued  f o r  t h e  d e f i n i t i o n  of exper iments  f o r  t h e  S p a c e l a b l S h u t t l e  which 
w i l l  p r o v i d e  a tmospher ic  measurements o f  trace c o n s t i t u e n t ,  c l o u d s ,  a e r o s o l s ,  and t empera tu re  i n  t h e  
t r o p o s p h e r e  and s t r a t o s p h e r e .  

In  t h e  a r e a  o f  Upper Atmospheric 
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The Center ' s  s e n s o r  development and a p p l i c a t i o n s  program encompasses t h e  b r o a d e s t  p o s s i b l e  range  o f  
advanced remote s e n s i n g  t e c h n i q u e s ,  i n c l u d i n g  c o r r e l a t i o n  g a s  f i l t e r  r ad iomet ry  and i n t e r f e r o m e t r y ,  laser 
he te rodyne  rad iomet ry ,  l i d a r ,  and act ive and p a s s i v e  microwave t echn iques .  

A s i g n i f i c a n t  improvement i n  t h e  unders tand ing  of man's impact on t h e  s t r a t o s p h e r e  and climate w i l l  b e  
o b t a i n e d  from t h e  combinat ion o f  Langley developed s t a t i s t i c a l / t h e o r e t i c a l  models and t h e  comprehensive 
g l o b a l  d a t a  set provided by spaceborne s e n s o r s  such  as Nimbus-7, SAGE, and t h e  Halogen O c c u l t a t i o n  
Experiment (HALOE). The HALOE i n s t r u m e n t  w i l l  measure s t r a t o s p h e r i c  s p e c i e s  invo lved  i n  ozone d e s t r u c t i o n  
by c h l o r i n e  chemis t ry .  

S t u d i e s  o f  t h e  Ear th ' s  r a d i a t i o n  budget  w i l l  b e  fundamental  t o  t h e  unders tand ing  of climate phenomena. 
Langley h a s  t h e  r e s p o n s i b i l i t y  f o r  t h e  s c i e n c e ,  s e n s o r  development,  and d a t a  management f o r  t h e  Ear th  
R a d i a t i o n  Budget Experiment, a prime e lement  i n  NASA's s u p p o r t  o f  t h e  N a t i o n a l  Cl imate  Program. 
r a d i a t i o n  budget  s t u d i e s ,  based on Nimbus d a t a ,  are examining t h e  r e l a t i o n s h i p  of r a d i a t i o n  budget  t o  such 
c l i m a t o l o g i c a l  pa ramete r s  a s  c l o u d i n e s s ,  snow and ice  c o v e r ,  and sea s u r f a c e  t empera tu re .  

P re l iminary  

Inc reased  knowledge of ocean ic  p r o c e s s e s  (winds,  f r o n t s ,  t empera tu re ,  s a l i n i t y )  w i l l  b e  pursued th rough  

I n  a d d i t i o n ,  fundamental  unders tand ing  of sea and l a k e  ice  p r o p e r t i e s  w i l l  b e  ob ta ined  u s i n g  
exper iments  and d a t a  a n a l y s i s  us ing  Langley-developed microwave s c a t t e r o m e t e r  and rad iomete r  i n s t r & n e n t  
t echn iques .  
t h e s e  t e c h n i q u e s .  A p p l i c a t i o n  o f  t h i s  s e n s i n g  and a n a l y s i s  technology t o  f u t u r e  s p a c e c r a f t  sys tems ( such  as 
t h e  N a t i o n a l  Oceanic S a t e l l i t e  System (NOSS) w i l l  b e  c a r r i e d  o u t .  

A unique Langley marine  r e s e a r c h  c a p a b i l i t y  f o r  coupled l a b o r a t o r y  t e s t s ,  f i e l d  tests, d a t a  p r o c e s s i n g  
a l g o r i t h m  and d i s p l a y  development,  and p r e d i c t i v e  model development h a s  been demonstra ted.  
p r o v i d e  t h e  technology b a s e  f o r  d e s i g n  o f  f u t u r e  i n t e g r a t e d  remote s e n s i n g  systems f o r  i n c r e a s i n g  our  
unders tand ing  of water p o l l u t i o n  problems. 

The program w i l l  

Permanent P o s i t i o n s  
( Civil  Serv ice )  

The o v e r a l l  o b j e c t i v e  o f  t h e  NASA technology u t i l i z a t i o n  program i s  t o  enhance economic growth and 
c o n t r i b u t e  t o  t h e  t e c h n o l o g i c a l  s o l u t i o n  of p u b l i c  problems through t h e  t r a n s f e r  of new technology r e s u l t i n g  
from a e r o n a u t i c a l  and space  r e s e a r c h  and development e f f o r t s  t o  t h e  non- aerospace segments o f  t h e  economy. 
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I n  1982, c i v i l  service p e r s o n n e l  w i l l  p r o v i d e  t h e  fo l lowing  suppor t :  

1. Expedi te  t h e  a p p l i c a t i o n  o f  new technology by compressing t h e  t i m e  r e q u i r e d  from g e n e r a t i o n  of 
technology t o  i t s  use  i n  t h e  economy. 

2. Encourage t h e  u s e  o f  a e r o s p a c e  technology i n  non- aerospace segments o f  t h e  economy hav ing  problems 
amenable t o  t e c h n o l o g i c a l  s o l u t i o n s .  

3. Understand more f u l l y  t h e  technology t r a n s f e r  p r o c e s s  and i t s  impact  and s y s t e m a t i c a l l y  manage and 
o p t i m i z e  t h e  p rocess .  

Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

The a e r o n a u t i c a l  r e s e a r c h  and technology program a t  Langley i s  c h a r a c t e r i z e d  by t h e  dynamic i n t e r a c t i o n  
between a broad spectrum of t e c h n i c a l  d i s c i p l i n e s ,  t h e  a p p l i c a t i o n  of d i s c i p l i n e  r e s e a r c h  t o  s p e c i f i c  
technology r e q u i r e m e n t s ,  demons t ra t ions  o f  p a r t i c u l a r  technology a p p l i c a t i o n s ,  and t h e  i n d e p t h  look  a t  
f u t u r e  technology requ i rements .  The d i v e r s i t y  of a c t i v i t i e s  i n  such  d i s c i p l i n e s  as materials ,  s t r u c t u r e s ,  
f l i g h t  s t a b i l i t y  and c o n t r o l ,  a v i o n i c s ,  and aerodynamics p r o v i d e s  t h e  e x p e r t i s e  t o  pursue t h e  b r o a d e r  
problems such  a s  t h o s e  involved i n  t h e  Terminal Configured Vehicle  and A i r c r a f t  Energy E f f i c i e n c y  technology 
programs. The unique wind t u n n e l ,  computing f a c i l i t i e s ,  and f l i g h t  o p e r a t i o n s  c a p a b i l i t y  a t  Langley 
complement t h e  e x p e r t i s e  of t h e  t e c h n i c a l  s t a f f  t o  produce a broad c o h e s i v e  program i n  a e r o n a u t i c a l  
r e s e a r c h .  

The aerodynamics a c t i v i t y  encompasses e x t e n s i v e  t h e o r e t i c a l ,  e x p e r i m e n t a l ,  and a p p l i c a t i o n s  a c t i v i t i e s .  
Basic work i n  f l u i d  and f l i g h t  mechanics i n v o l v e s  t h e o r e t i c a l  and e x p e r i m e n t a l  d e t e r m i n a t i o n  of aerodynamic 
f l o w s  and complex a i r c r a f t  mot ions .  The program u t i l i z e s  t h e  unique Langley c a p a b i l i t i e s  made p o s s i b l e  by 
t h e  STAR Computer and r e c e n t l y  developed c ryogen ic  wind t u n n e l  t e s t i n g  t e c h n i q u e s ,  which p rov ide  t h e  
c a p a b i l i t y  o f  s i m u l a t i n g  f l i g h t  c o n d i t i o n s .  

Aspec t s  o f  t h e  problems which a r e  s t u d i e d  i n c l u d e  a i r f o i l  and wing d e s i g n ,  f l o w f i e l d  a n a l y s i s ,  
c o n f i g u r a t i o n  d e s i g n  p r o c e s s e s ,  a i r c r a f t  n o i s e  p r e d i c t i o n ,  a n a l y s i s  and c o n t r o l ,  p r o p u l s i o n  system 
i n t e g r a t i o n ,  f u e l  e f f i c i e n c y ,  f l i g h t  dynamics, and economic f e a s i b i l i t y .  Tunnel t e s t i n g  t e c h n i q u e s  w i l l  b e  
f u r t h e r  enhanced by combining t h e  technology developed f o r  non- opt ical  p o s i t i o n i n g  s e n s i n g  of models w i t h  
t h e  superconduc t ing  c o i l  technology t o  p r o v i d e  f o r  t h e  d e s i g n  o f  a n  advanced magnet ic  b a l a n c e  and suspens ion  
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system. The STAR computer w i l l  b e  used i n  t h e  areas o f  f a r- f i e l d  j e t  n o i s e ,  3 4  p o t e n t i a l  f low programs, 
and i n  t h e  s o l u t i o n  of 2-D and 3-D Navier- Stokes equa t ions .  Generat ion and documentation of t h e  aerodynamic 
b e h a v i o r  o f  new a i r f o i l s  w i l l  b e  f u r t h e r e d  by t h e  con t inued  d e f i n i t i o n  o f  t h e  aerodynamic c h a r a c t e r i s t i c s  o f  
a r a n g e  o f  s u p e r c r i t i c a l  a i r f o i l s .  A p p l i c a t i o n  of advanced t r a n s o n l c  t h e o r i e s  t o  t h e  d e s i g n  of improved 3-D 
wings w i l l  b e  con t inued  and e v a l u a t e d  by wind t u n n e l  tests. Wind t u n n e l  and f l i g h t  tests  w i l l  b e  con t inued  
c n  g e n e r a l  a v i a t i o n  a i r c r a f t  c o n f i g u r a t i o n s  having t h e  p o t e n t i a l  f o r  p r a c t i c a l  s t a l l  immunity and means f o r  
s p i n  avoidance.  Research w i l l  c o n t i n u e  on t h e  development o f  s u p e r s o n i c  aerodynamic t e c h n o l o g i e s  t o  more 
t h a n  double  t h e  range  o f  c u r r e n t  t a c t i c a l  a i r c r a f t  whi le  p rov id ing  enhanced m a n e u v e r a b i l i t y  and 
s u r v i v a b i l i t y  . 

A n  improved d a t a  b a s e  f o r  t h e  a i r c r a f t  n o i s e  p r e d i c t i o n  computer program w i l l  b e  developed so  t h a t  n o i s e  
c o n t o u r s  can  b e  p r e d i c t e d  w i t h i n  1.5 dB accuracy.  Other ac t iv i t i e s  i n  t h e  a c o u s t i c s  and n o i s e  r e d u c t i o n  
areas i n c l u d e  r e s e a r c h  on j e t  n o i s e ,  d u c t  a c o u s t i c s ,  forward speed e f f e c t s  on  f a n  n o i s e ,  i n t e r i o r  n o i s e ,  
r o t a t i n g  b l a d e  n o i s e ,  a tmospher ic  p r o p a g a t i o n ,  and community impact and annoyance produced by a i r c r a f t  
n o i s e .  

T r a n s p o r t  and g e n e r a l  a v i a t i o n  o p e r a t i o n s  r e s e a r c h  w i l l  add t o  a i r c r a f t  s a f e t y  and p r o d u c t i v i t y .  I n  t h e  
a r e a  o f  a i r c r a f t  energy e f f i c i e n c y  t echnology ,  major a c t i v i t i e s  i n c l u d e  c o n t i n u a t i o n  of work r e q u i r e d  f o r  
t h e  d e s i g n  and t e s t i n g  of a l aminar  f low c o n t r o l  wing box, cover  p a n e l  and d u c t i n g ,  and f o r  t h e  d e s i g n  o f  a 
l aminar  f l o w  c o n t r o l  compat ible  s u p e r c r i t i c a l  a i r f o i l  s e c t i o n  f o r  f l i g h t  test e v a l u a t i o n ;  t h e  e s t a b l i s h m e n t  
of d e s i g n  d a t a  f o r  h i g h  a s p e c t  r a t i o  s u p e r c r i t i c a l  wings;  i n v e s t i g a t i o n s  o f  h i g h - l i f t  aerodynamics 
c o n f i g u r a t i o n s  f o r  advanced t r a n s p o r t s ;  and t h e  e v a l u a t i o n  of performance b e n e f i t s  a c h i e v a b l e  by 
i n c o r p o r a t i n g  w i n g l e t s  and wing t i p  e x t e n s i o n s  t o  wide-body t r a n s p o r t s .  
a p p l i c a t i o n  t o  improved miss ion  performance f o r  g e n e r a l  a v i a t i o n  a i r c r a f t  and f o r  advanced maneuvering a i r  
combat a i r c r a f t  and miss i le  systems and i s  b e i n g  i n v e s t i g a t e d  i n  r e l a t i o n  t o  subson ic ,  s u p e r s o n i c ,  and 
hyperson ic  c o n f i g u r a t i o n  concep t s .  
w i l l  b e  e x p e r i m e n t a l l y  determined by subson ic ,  t r a n s o n i c ,  and s u p e r s o n i c  wind t u n n e l  tests .  

T h i s  technology a l s o  h a s  

I n  t h e  area of  s u p e r s o n i c  c o n f i g u r a t i o n s ,  improved aerodynamic p l a t f o r m s  

The materials and s t r u c t u r e s  e f f o r t  i s  d i r e c t e d  a t  t h e  development of new and improved s t r u c t u r a l  
mater ia ls ,  manufactur ing p r o c e s s e s ,  and d e s i g n  technology t o  improve t h e  s t r u c t u r a l  e f f i c i e n c y ,  r e l i a b i l i t y ,  
and d u r a b i l i t y  and t o  reduce  d e s i g n  c o s t s  o f  a i r f r a m e s  and components. Th i s  a c t i v i t y  i s  focused on r e s e a r c h  
on  advanced composite materials,  computer a i d e d  a n a l y s i s  and d e s i g n  t echnology ,  and development of 
a n a l y t i c a l  o r  semiempi r ica l  f a t i g u e  and l i f e  p r e d i c t i o n  methodology. Use of  a c t i v e  and p a s s i v e  c o n t r o l s  f o r  
min imiza t ion  o f  a e r o e l a s t i c  response ,  reduced s t a t i c  s t a b i l i t y ,  and min imiza t ion  o f  g u s t  and manewer  l o a d s  
i s  b e i n g  pursued i n  b o t h  t h e o r e t i c a l  and wind t u n n e l  s t u d i e s .  
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Emerging t e c h n o l o g i c a l  advances  i n  computer systems a r e  b e i n g  e x p l o i t e d  t o  s i g n f i c a n t l y  i n c r e a s e  t h e  
u t i l i t y  and r e d u c e  t h e  c o s t  of e n g i n e e r i n g  computat ions .  
mic roprocessor  components w i l l  b e  d e f i n e d  i n  1982 t h a t  i s  c a p a b l e  of reduc ing  computat ional  c o s t s  a n d / o r  
t i m e s  by a f a c t o r  of t e n  over  p r e s e n t  d e v i c e s .  

A f i n i t e  e lement  computa t iona l  d e v i c e  u s i n g  

The a v i o n i c s  work a t  Langley i n c l u d e s  technology development i n  a i r c r a f t  gu idance  and n a v i g a t i o n ,  a i r c r a f t  
c o n t r o l  sys tems ,  crew s t a t i o n  a v i o n i c s ,  and i n t e g r a t i o n  and i n t e r f a c i n g  t echn iques .  Also, major e f f o r t s  i n  
a i r c r a f t  f l i g h t p a t h  management and o p e r a t i o n s  technology and a c t i v e  c o n t r o l s  technology f o r  c o n v e n t i o n a l  
t a k e o f f  and l a n d i n g  (CTOL) are  b e i n g  conducted i n  t h i s  program a r e a .  The work i n c l u d e s  requ i rements  
a n a l y s e s ,  d e s i g n  s t u d i e s ,  sys tems and component technology development,  ground s i m u l a t i o n  and technology 
v a l i d a t i o n ,  and proof- of- concept validation through  exper imenta l  f l i g h t  programs. The Langley e x p e r t i s e  i n  
t h e  a v i o n i c s  area i s  b e i n g  a p p l i e d  t o  t e r m i n a l  conf igured  v e h i c l e  sys tems and o p e r a t i o n s  t echnology ,  b r o a d l y  
a p p l i c a b l e  t echnology  f o r  development o f  low-cost Global  P o s i t i o n i n g  System (GPS) n a v i g a t i o n  hardware and 
s o f t w a r e ,  advanced c o n t r o l  l a w s  f o r  v a r i o u s  a i r c r a f t  classes,  i n t e r s y s t e m s  communications networks  f o r  
enhanced i n t e r f a c i n g  and i n t e g r a t i o n  of f u n c t i o n s  w i t h i n  an  a i r c r a f t ,  and advanced technology f o r  improved 
d i s p l a y  media and p i l o t / s y s t e m ' i n t e r f a c e s  i n  a i r c r a f t  c o c k p i t s .  Emphasis i n  1382 w i l l  b e  on i n v e s t i g a t i o n s  
of t h e  c a p a c i t y ,  e f f i c i e n c y ,  and s a f e t y  p o t e n t i a l  of cockp i t- d isp layed  a i r  t r a f f i c  i n f o r m a t i o n  concep t s  w i t h  
e lements  o f  a n  advanced a i r  t r a f f i c  c o n t r o l  system, t h e  development o f  technology f o r  enhanced f u n c t i o n  and 
hardware i n t e g r a t i o n  t o  i n c r e a s e  a i r c r a f t  sys tems r e l i a b i l i t y  and reduce  o p e r a t i n g  c o s t s ,  d e f i n i t i o n  o f  
r e q u i r e m e n t s  and technology t o  f a c i l i t a t e  g e n e r a l  a v i a t i o n  s i n g l e- p i l o t  gu idance  and c o n t r o l  i n  Ins t rument  
F l i g h t  Regime (IFR) environments ,  and t h e  i n v e s t i g a t i o n  o f  concep t s  and technology which w i l l  r e s u l t  i n  
g r e a t l y  improved p i l o t  d i s p l a y s  and i n p u t / o u t p u t  c a p a b i l i t i e s .  Other a v i o n i c s  technology a p p l i c a t i o n s  a r e  
a l s o  found i n  work on advanced d i g i t a l  f l i g h t  c o n t r o l  sys tems ,  f l u i d i c s  i n s t r u m e n t a t i o n  f o r  g e n e r a l  a v i a t i o n  
a i r c r a f t ,  and t h e  development of mathemat ical  t o o l s  t o  i n v e s t i g a t e  and enhance r e l i a b i l i t y  p r e d i c t i o n  and 
assessment ,  c o n t r o l  a l g o r i t h m  d e s l g n ,  and p i l o t  d e s c r i b i n g  f u n c t i o n s .  

The Langley Research Center  h a s  t r a d i t i o n a l l y  r e c e i v e d  r e q u e s t s  from o t h e r  a g e n c i e s  and from t h e  i n d u s t r y  
f o r  test  s u p p o r t  o f  t h e i r  a i r c r a f t ,  m i s s i l e s  and systems development program. The S t r u c t b r e s  Labora to ry  of 
t h e  Army Research and Technology L a b o r a t o r i e s  o f  t h e  U.S. Army A v i a t i o n  Research and Development Command 
(AVRADCOM) i s  l o c a t e d  a t  Langley. This  Labora to ry ,  t h e  pr imary i n v e s t i g a t o r  of Army r o t o r c r a f t  s t r u c t u r e s ,  
works on  independent  R&D p r o j e c t s  and on p r o j e c t s  o f  mutual  i n t e r e s t  w i t h  a s t a f f  i n t e g r a f e d  i n t o  t h e  NASA 
o r g a n i z a t i o n .  Extensive  use  i s  made of Langley f a c i l i t i e s  i n  t h e s e  r e s e a r c h  a c t i v i t i e s .  There a r e  a l s o  a 
l a r g e  number o f  j o i n t  programs w i t h  t h e  Air Force Systems Command, t h e  Naval Air Systems Command and t h e  
F e d e r a l  Avia t ion  Admin is t ra t ion .  
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Permanent P o s i t i o n s  
( C i v i l  Service) 

The s p a c e  r e s e a r c h  and technology program i s  c h a r a c t e r i z e d  by work i n  s e v e r a l  d i s c i p l i n e  areas and t h e  
a p p l i c a t i o n  o f  t h i s  d i s c i p l i n e  e x p e r t i s e  t o  c u r r e n t  and f u t u r e  technology requ i rements .  Longer range 
s t u d i e s  a r e  d i r e c t e d  a t  d e f i n i n g  t h e  technology requ i rements  f o r  f u t u r e  s p a c e  sys tems and m i s s i o n s .  

The o b j e c t i v e  i n  t h e  materials area i s  t o  e s t a b l i s h  and demonstra te  t h e  r e q u i r e d  technology f o r  
Material sys tems and a p p l i c a t i o n  o f  advanced materials f o r  a wide v a r i e t y  o f  s p a c e  a p p l i c a t i o n s .  

a p p l i c a t i o n s  i n c l u d e :  h i g h  t empera tu re  composi tes  w i t h  long l i f e  c a p a b i l i t y  f o r  use  as s t r u c t u r a l  materials 
i n  f u t u r e  s p a c e  t r a n s p o r t a t i o n  systems;  h i g h  t empera tu re  m e t a l l i c  materials f o r  the rmal  p r o t e c t i o n  systems;  
and h i g h  s t i f f n e s s ,  low weigh t ,  low the rmal  expansion composites f o r  l a r g e ,  l o n g  l i f e  space  s t r u c t u r e s .  
Environmental  e f f e c t s  on t h e  mechanical  and p h y s i c a l  p r o p e r t i e s  o f  materials a re  b e i n g  s t u d i e d  u t i l i z i n g  
s p e c i a l i z e d  f a c i l i t i e s  and l a b o r a t o r i e s .  An i n t e g r a l  p a r t  o f  t h e  r e s e a r c h  a c t i v i t y  i s  t h e  d e f i n i t i o n  of new 
e x p e r i m e n t a l  t e s t i n g  and r e s e a r c h  f a c i l i t y  requ i rements  which w i l l  a s s u r e  t h a t  t h e  r e l i a b i l i t y  and 
d u r a b i l i t y  of f u t u r e  space  s t r u c t u r e s  can  b e  a d e q u a t e l y  p r e d i c t e d  and a s s e s s e d .  

The g o a l  of t h e  ac t iv i t i e s  i n  t h e  area of  s t r u c t u r e s  i s  t o  p rov ide  v a l i d a t e d  a n a l y s i s  and d e s i g n  
methodology, d e s i g n  c o n c e p t s ,  and dynamics and c o n t r o l  methodology r e q u i r e d  f o r  e f f i c i e n t  long  l i f e  s p a c e  
t r a n s p o r t a t i o n  and s p a c e c r a f t  s t r u c t u r e s .  
coo led  s t r u c t u r a l  and p r o p u l s i o n  concep t s  f o r  advanced space  t r a n s p o r t a t i o n  systems are b e i n g  d e r i v e d  and 
e v a l u a t e d  u s i n g  s p e c i a l i z e d  l a b o r a t o r i e s  and wind tunneIs .  
d e f l e c t i o n ,  and n o n l i n e a r  materials p r o p e r t y  a n a l y s i s  c a p a b i l i t y  w i l l  b e  a v a i l a b l e  i n  1982. A n a l y s i s ,  
d e s i g n ,  and l o a d s  d e t e r m i n a t i o n  methodology f o r  d e p l o y a b l e  and e r e c t a b l e  l a r g e  s p a c e  p l a t f o r m s ,  an tennae ,  
and booms are b e i n g  s t u d i e d  as p a r t  of a mul t i- Cente r ,  m u l t i d i s c i p l i n a r y  program f o r  advanced technology.  
By mid-1982, a n  improved s t r u c t u r a l  a n a l y s i s  methodology f o r  s u b s t a n t i a l l y  improved computa t iona l  e f f i c i e n c y  
w i l l  b e  developed and v e r i f i e d .  It w i l l  i n c l u d e  t h e  e f f e c t s  of p l a s t i c i t y ,  l a r g e  d e f l e c t i o n s ,  l a r g e  
r o t a t i o n s ,  and o t h e r  s o u r c e s  o f  n o n l i n e a r  b e h a v i o r ,  and w i l l  r e q u i r e  a p p l i c a t i o n  o f  evo lv ing  advanced 
numer ica l  t e c h n i q u e s ,  computer s o f t w a r e  and computer hardware.  

High t empera tu re  meta l l ic  h e a t  s h i e l d  concep t s  and a c t i v e l y  

A complete  r a d i a t i o n  h e a t  t r a n s f e r ,  l a r g e  

An e x t e n s i v e  program i n  e l e c t r o n i c  component technology development,  d a t a  p r o c e s s i n g ,  and s e n s o r  
development i s  conducted a t  Langley. Sensor developments i n c l u d e  laser  b a c k s c a t t e r  and f l u o r e s c e n c e  
t e c h n i q u e s  f o r  water q u a l i t y  measurements, c o n t i n u o u s l y  t u n a b l e  i n f r a r e d  laser t e c h n i q u e s ,  and h i g h  
powerlhigh p r e s s u r e  t u n a b l e  g a s  lasers f o r  t h e  measurement of low c o n c e n t r a t i o n  a tmospher ic  c o n s t i t u e n t s .  
I n  1982, Langley w i l l  complete d e s i g n  and a n a l y s i s  s t u d i e s  t o  m e e t  t h e  requ i rements  f o r  f a b r i c a t i o n  o f  a 
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Laser Heterodyne Spectrometer  a i r c r a f t  i n s t r u m e n t  t o  measure s t r a t o s p h e r i c  c o n s t i t u e n t s  i n  t h e  9-12um 
r e g i o n ,  and w i l l  d e s i g n  and e v a l u a t e  an  a r r a y  of microwave rad iomete r  receivers f o r  h i g h  r e s o l u t i o n  ( 2 1  km) 
oceanographic  sens ing .  
onboard d a t a  p r o c e s s o r  are b e i n g  developed and e v a l u a t e d .  
onboard p r o c e s s o r  technology b a s e  f o r  remote s e n s i n g  v e h i c l e s  w i t h  t h e  p o t e n t i a l  of l e a d i n g  t o  a 1000- fold 
d e c r e a s e  i n  t h e  d e n s i t y  of d a t a  s e n t  back  t o  Ear th  p r o c e s s i n g  s t a t i o n s .  
d a t a  s t o r a g e  system us ing  bubble  domain technology i s  underway a t  Langley.  
p r o v i d e  an adequa te  b i t  s o l i d  s t a t e  d a t a  s t o r a g e  system s u i t a b l e  f o r  r e p l a c i n g  t a p e  r e c o r d e r s  i n  many 
a e r o s p a c e  v e h i c l e  a p p l i c a t i o n s .  Other s p a c e  e l e c t r o n i c s  technology e f f o r t s  a re  focused on d e t e c t o r s  f o r  
remote s e n s i n g  (e.g. ,  i n f r a r e d  and p y r o e l e c t r i c  d e v i c e s ) ,  s p a c e c r a f t  a t t i t u d e  c o n t r o l  ( u s i n g  m a g n e t i c a l l y  
suspended momentum s t o r a g e  o r  v e r n i e r  p o i n t i n g  d e v i c e s ) ,  and mul t ipurpose ,  u s e r- o r i e n t e d ,  s o f t w a r e  
development v e r i f i c a t i o n  and v a l i d a t i o n  t echn iques .  

S p e c i f i c  d e v i c e s  r e q u i r e d  t o  s u p p o r t  t h e  development o f  a c h a r g e  coupled d e v i c e  
The broad o b j e c t i v e  o f  t h i s  work i s  t o  deve lop  an  

The e v a l u a t i o n  of a s o l i d  s t a t e  
The o v e r a l l  o b j e c t i v e  i s  t o  

The o b j e c t i v e s  o f  t h e  e n t r y  technology program are t o  deve lop  e x p e r i m e n t a l  and t h e o r e t i c a l  d a t a  b a s e s  t o  
s u p p o r t  (1) development of space  t r a n s p o r t a t i o n  system v e h i c l e s  f o r  t h e  1990's and beyond employing 
t e c h n o l o g i e s  beyond t h o s e  u t i l i z e d  f o r  t h e  Space S h u t t l e ,  ( 2 )  p lann ing  of advanced p l a n e t a r y  e n t r y  m i s s i o n s  
and development o f  approved m i s s i o n s ,  and (3)  a n a l y s i s  of t h e  evo lv ing  STS program and i t s  o p e r a t i o n a l  
problems a s  t h e y  s u r f a c e .  

The o b j e c t i v e s  a re  b e i n g  m e t  through t h e  development and a p p l i c a t i o n  o f  e x p e r i m e n t a l  and t h e o r e t i c a l  
t e c h n i q u e s  employing Langley computers and wind t u n n e l  f a c i l i t i e s  and th rough  comparat ive  a n a l y s e s  of t h e  
r e s u l t i n g  d a t a  w i t h  f l i g h t  d a t a  a s  a v a i l a b l e .  D i s c i p l i n e s  i n c l u d e  aerodynamic/thermodynamic performance,  
c o n f i g u r a t i o n  o p t i m i z a t i o n ,  f l i g h t  c o n t r o l  sys tem assessment ,  m i s s i o n  d e s i g n ,  p l a n e t a r y  e n t r y  t r a j e c t o r y  
a n a l y s e s ,  and computat ional  f l o w f i e l d  t echn iques .  

The S h u t t l e  o r b i t e r  w i l l  b e  u t i l i z e d  as  a r e s e a r c h  v e h i c l e  t o  ex tend  t h e  knowledge o f  aerodynamics,  
aerothermodynamics,  and b a s i c  f l u i d  mechanics i n t o  p r e v i o u s l y  i n a c c e s s i b l e  f low regimes by a c q u i r i n g  f l i g h t  
d a t a  d u r i n g  r o u t i n e  S h u t t l e  o p e r a t i o n .  
p rov ide  unique measurements f o r  d i r e c t  comparison w i t h  ground-based f a c i l i t y  measurements and t h e o r e t i c a l  
t echn iques .  
payload exper iments  ex tend ing  b a s i c  r e s e a r c h  and technology development i n t o  t h e  s p a c e  environment when 
economical ly  advantageous  o r  when t h e  development can o n l y  b e  ach ieved  i n  space.  

Experiments are  b e i n g  developed f o r  e a r l y  S h u t t l e  f l i g h t s  which w i l l  

The S h u t t l e  w i l l  a l s o  b e  u t i l i z e d  as a l a b o r a t o r y  from which t o  perform Langley developed 

Langley programs i n  Space Power and E lec t r i c  Propu ls ion  Research and Technology have two pr imary f o c i :  
advanced r a d i a n t  energy convers ion  and advanced g a l l i u m  a r s e n i d e  s o l a r  c e l l s .  
convers ion  e f f o r t  i s  t o  perform b a s i c  r e s e a r c h  bn n u c l e a r -  and solar-pumped l a s e r s  f o r  convers ion  of n u c l e a r  
and s o l a r  energy d i r e c t l y  i n t o  e l e c t r o m a g n e t i c  r a d i a t i o n ,  laser power, o r  work f o r  p o t e n t i a l  power 

The o b j e c t i v e  o f  t h e  energy 
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g e n e r a t i o n ,  t r a n s m i s s i o n ,  and s t o r a g e  f o r  f u t u r e  space  miss ions .  'Ihe o b j e c t i v e  o f  t h e  g a l l i u m  a r s e n i d e  
s o l a r  c e l l  r e s e a r c h  i s  t o  develop t h e  technology t o  improve t h e  convers ion  e f f i c i e n c y ,  r educe  t h e  mass and 
c o s t ,  and i n c r e a s e  t h e  o p e r a t i n g  l i f e  of t h e  c e l l s  i n  t h e  h o s t i l e  s p a c e  environment.  I n d i c a t i o n s  are  t h a t  
t h e s e  s o l a r  ce l l s  o f f e r  t h e  p o t e n t i a l  o f  s i g n i f i c a n t l y  outperforming s i l i c o n  s o l a r  ce l l s ;  t h e r e f o r e ,  t h i s  
e f f o r t  can  l e a d  t o  a more r e l i a b l e ,  economical ,  and r e f i n e d  space  power system. 

Permanent Po s i  t i o n s  
( C i v i l  S e r v i c e )  

711 

Cente r  management and o p e r a t i o n s  s u p p o r t  i s  d e f i n e d  a s  t h a t  suppor t  o r  services b e i n g  provided t o  a l l  
Langley Research Center  o r g a n i z a t i o n s  which cannot  b e  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  
p r o j e c t .  'Ihe c i v i l  service personne l  invo lved  are: 

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r ,  and immediate s t a f f ;  e.g., Legal ,  P a t e n t  
Counsel, Equal Opportuni ty ,  P u b l i c  A f f a i r s ,  and Safe ty .  

Management Support  - I n c l u d e s  a wide range  o f  a c t i v i t y  c a t e g o r i z e d  as management s u p p o r t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center.  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget  management, 
program c o n t r o l ,  c o n t r a c t i n g  and procurement,  p e r s o n n e l  management, p r o p e r t y  management, f i n a n c i a l  
management, r e s o u r c e  c o n t r o l ,  and management in format ion  systems and a n a l y s i s .  

Opera t ions  Support  - T h i s  i s  a broad spectrum of  a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  
f a c i l i t i e s ,  b u i l d i n g s ,  and equipment;  and t o  p rov ide  t h e  normal housekeeping services and l o g i s t i c s  s u p p o r t  
f o r  t h e  pe rsonne l  who manage and conduct t h e  a f f a i r s  o f  t h e  Center .  S p e c i f i c  a c t i v i t i e s  are: 

Maintenance and o p e r a t i o n  o f  a l l  b u i l d i n g s  and f a c i l i t i e s  
R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
C u s t o d i a l  s e r v i c e s  
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e tc .  
Photographic  and g r a p h i c  suppor t  
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RESOURCE REQUIREWENTS BY FUNCTION 

1980 
Actual  

Summary of Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a. Permanent posit ions. . . . . . . . . . . .  ........... 
b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s . .  
c .  Overtime and o t h e r  compensation........... 

S u b t o t a l ,  Compensation...... .............. 
2. Benefits.........o............................. 

S u b t o t a l ,  Compensation and Benef i t s . .  ..... 
B. Support ing Costs  

1. T r a n s f e r  o f  personnel. . . . . . .  ................... 
2. Personne l  training............................. 

S u b t o t a l ,  Support  Costs................... 

T o t a l ,  Personnel  and Re la ted  Costs............. 

81,612 
1 ,733  

780 

84,125 

8 ,046  

92,171 

122 
598 

720 

92,891 

1981 1982 
Budget Budget Current  

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

95,782 

84,321 
1 , 491 

632 

86,444 

8 ,603  

95,047 

66 
669 

735  

95,782 

98,490 

86,489 
1 , 635 

726 

88 ,850  

8,817 

97,667 

40  
7 83 

823  

99,853 

87,502 
1 ,664  

745 

89,911 

9,035 

98,946 

46 
861 

907 

99,853 

RPM 9-13 



Explana t ion  o f  Fund Requirements 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A .  Compensation and Benefits.......................... 92,171 95 , 047 97,667 98,946 

1. Compensation................................... 84,125 86,444 88,850 89,911 

a. Permanent posi t ions . . . . . . .  ................. 81,612 84,321 86,489 87,502 

The funds  shown above w i l l  s u p p o r t .  2,980 permanent p o s i t i o n s  i n  1982. The c u r r e n t  estimate f o r  
1981 r e f l ec t s  an  i n c r e a s e  over  t h e  1981 budget  estimate p r i m a r i l y  due t o  t h e  October 1980 pay i n c r e a s e .  

Basis o f  Cost f o r  Permanent P o s i t i o n s  

In 1982, t h e  c o s t  o f  permanent p o s i t i o n s  w i l l  b e  $87,502,000, a n  i n c r e a s e  o f  $1,013,000 o v e r  1981. This 
i n c r e a s e  r e s u l t s  from t h e  fo l lowing :  

Cost  o f  permanent p o s i t i o n s  i n  1981............................................... 86,489 

Cost i n c r e a s e  i n  1982............................................................. +1 , 647 
Within  g r a d e  and career advances:  

F u l l  y e a r  e f f e c t  o f  1981 actions.................................... 
P a r t i a l  y e a r  e f f e c t  o f  1982 actions................................. 

+915 
+64 8 

F u l l  y e a r  e f f e c t  of 1981 pay increase................................. +8 4 
Cost  d e c r e a s e s  i n  1982.............................................................. 

Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  
-634 

F u l l  y e a r  e f f e c t  of 1981 actions.................................... -41 1 
P a r t i a l  y e a r  e f f ec t  o f  1982 actions................................. -223 

Cost of permanent p o s i t i o n s  i n  1982..................................... 87,502 
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1981 1982 
1980 Budget Current  Budget 

Actual  Estimate E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s  

1. cost.................................... I ,  733 
2. Workyears.............. ................. 139 

1,491 1,635 
148 148 

1,664 
148 

The 1981 d i s t r i b u t i o n  o f  work y e a r s  i s  a s  fo l lows :  

D i s t r i b u t i o n  of Other t h a n  Full-Time Permanent Workyears 

Program Wo rkye  a r s  

Coopera t ive  t r a i n i n g  ...................................................... 81 
Summer emplo4Tment....0............ ........................................ 12 

Other temporary emplo~ent................................................ - 
Oppor tun i ty  programs...................................................... 40 

1 5  

148 Total................................................................... - - 
The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due t o  t h e  October 

1980 pay i n c r e a s e .  

c. Overtime and o t h e r  compensation.  ....... 780 632 726 745 

The u s e  o f  over t ime and o t h e r  compensation i s  l i m i t e d  t o  emergency r e p a i r s  and work t h a t  
cannot  b e  accomplished d u r i n g  ncrmal working hours .  Th i s  i n c l u d e s  t h e  moni to r ing  of o n- s i t e  c o n t r a c t s  b e i n g  
performed d u r i n g  o f f- duty  h o u r s  and wind t u n n e l  work r e q u i r e d  a t  n i g h t  t o  t a k e  advantage of off- peak 
rates.  The 1982 estimate r e f l e c t s  t h e  Center ' s  c o n t i n u i n g  e f f o r t  t o  ho ld  over t ime  t o  t h e  minimum h o u r s  
n e c e s s a r y  t o  a c h i e v e  t h e  Center ' s  miss ion .  
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1981 1982 
1980 Budget Current  Budget 

(Thousands o f  D o l l a r s )  
Estimate Estimate Actual  E s t i m a t e  

2. Benefits........................................ 8,046 8,603 8,817 9,035 

Following are t h e  amounts o f  c o n t r i b u t i o n  by c a t e g o r y :  

Civil  Service Ret i rement  Fund.. .............. 5,608 6,010 6,236 6,341 
Employee l i f e  insurance .  ..................... 203 2 98 211 218 
Employee h e a l t h  insurance.................... 1,870 1 , 850 1 , 945 2,006 
Workmen's compensation. ...................... 363 405 405 450 
FICA......................................... 2 40 2 2 

18  1 8  Other  benefits............................... --- --- 

Total...................................... 8,046 8,817 9,035 

The i n c r e a s e  from t h e  1981  budget  estimate t o  t h e  c u r r e n t  estimate i s  p r i m a r i l y  due t o  t h e  October 
1980 pay i n c r e a s e .  The i n c r e a s e  i n  1982 over  t h e  1981 c u r r e n t  estimate i s  r e l a t e d  t o  t h e  i n c r e a s e s  i n  
p e r s o n n e l  compensation and a n t i c i p a t e d  i n c r e a s e s  i n  t h e  c o s t  of h e a l t h  i n s u r a n c e .  
estimates are based on Department o f  Labor b i l l i n g s .  

Workmen's compensation 

907 - 823 - 735 - 720 B. Support ing Costs................................... - 
1. T r a n s f e r  of personnel. . . .  ...................... 122 66 40 46 

T r a n s f e r  of pe rsonne l  c o s t s  i n c l u d e  a c t u a l  expenses  invo lved  i n  t h e  movement and temporary s t o r a g e  
o f  employees' household goods,  s u b s i s t e n c e  and temporary expenses ,  real e s t a t e  c o s t s ,  and misce l l aneous  
moving expenses .  The 1982 estimate r e f l e c t s  t h e  same leve l  of a c t i v i t y  as 1981 a d j u s t e d  f o r  r i s i n g  real 
es ta te  c o s t s .  

2. Personnel  t r a i n i n g  ............................. 598 669 7 83 86 1 

The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate and t h e  1982 e s t i m a t e  
r e f l e c t s  t h e  l a r g e  i n c r e a s e  i n  t u i t i o n  c o s t s  a s  w e l l  as t h e  i n c r e a s e d  c o s t  o f  a i r c r a f t  f u e l  which impac t s  
t h e  c o s t  of p i l o t  t r a i n i n g .  The 1982 estimate assumes approx imate ly  t h e  same level o f  e f f o r t  as 1981  
and B con t inued  i n c r e a s e  i n  t u i t i o n  rates.  
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11. TBAVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

1,992 2,021 2,540 

Summary of Fund Requirements 

A. Program Travel.................................... 1 , 553 1,573 1,583 1,974 

B. S c i e n t i f i c  and Technica l  Development Travel.. ..... 272 282 2 72 385 

1 8 1  -- C. Management and Operat ion Travel................... 167 166 196 

T o t a l ,  Travel................................... 1,992 2,021 2,051 2,540 

A. Propram Travel.................................... 1 , 553 1,573 1,583 1,974 

Program t ravel  i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment o f  t h e  Center ' s  miss ion .  Travel f o r  program 
purposes  r e f l e c t s  t h e  c o n t i n u i n g  e f f o r t  i n  s p a c e  r e s e a r c h ,  a i r c r a f t  t echno logy ,  f l i g h t  s i m u l a t i o n ,  f l u i d  
mechanics ,  a i r b o r n e  s c i e n c e  and a p p l i c a t i o n s ,  s p a c e  a p p l i c a t i o n s ,  and S h u t t l e  s u p p o r t .  'Ihe i n c r e a s e  i n  t h e  
1982 budget  estimate i s  a r e s u l t  of  i n c r e a s e d  c o s t s  and t ravel  a s s o c i a t e d  w i t h  Space S h u t t l e  development,  
Long D u r a t i o n  Exposure F a c i l i t y ,  Halogen O c c u l t a t i o n  Experiment and E a r t h  R a d i a t i o n  Budget Experiment. 

385 - 2 72 - 282 - 2 72 B. S c i e n t i f i c  and Technical  Development Travel...*... - 
S c i e n t i f i c  and t e c h n i c a l  development t ravel  p e r m i t s  employees t o  p a r t i c i p a t e  i n  mee t ings  and t e c h n i c a l  

seminars  w i t h  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  ae rospace  community. This  p a r t i c i p a t i o n  a l l o w s  them t o  b e n e f i t  
from exposure  t o  t e c h n o l o g i c a l  advances  o u t s i d e  LaRC, as  w e l l  a s  t o  p r e s e n t  b o t h  accomplishments and prob- 
l e m s  t o  t h e i r  a s s o c i a t e s .  
t h e  b e n e f i t  o f  t h e  Government. 'Ihe i n c r e a s e  from t h e  1981 c u r r e n t  estimate t o  t h e  1982 budget  estimate 
r e i n s t a t e s  s c i e n t i f i c  and t e c h n i c a l  development travel t o  a level c o n s i s t e n t  w i t h  main ta in ing  t h e  n e c e s s a r y  
c o n t a c t s  and i n t e r a c t i o n s  w i t h  t h e  s c i e n t i f i c  community. 

Many of t h e  mee t ings  a r e  working p a n e l s  convened t o  s o l v e  c e r t a i n  problems f o r  
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1981 1982 
Budget 1980 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

181 - 196 - 166 - 167 C. Management and Operat ions  Travel.................. - 
Management and o p e r a t i o n s  t ravel  i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of g e n e r a l  management 

matters. It i n c l u d e s  travel i n  such  a r e a s  as p e r s o n n e l ,  f i n a n c i a l  management, and procurement a c t i v i t i e s ;  
t ravel  o f  t h e  Center ' s  t o p  management t o  NASA Headquar ters  and o t h e r  NASA Centers ' ;  and l o c a l  
t r a n s p o r t a t i o n .  The 1981 c u r r e n t  estimate r e f l e c t s  a one- time e f f o r t  i n  s u p p o r t  of t h e  Agency's P r o j e c t  
Management Study. 'Ihe 1982 budget  estimate r e f l e c t s  t h e  same level  of t ravel  as i n  1981 w i t h  t h e  one- time 
s t u d y  e l i m i n a t e d .  

12,537 14,170 

Langley Research Center  (LaRC) i s  l o c a t e d  on  787 acres of grounds i n  a complex made up of l a b o r a t o r y  
and o f f i c e  t y p e  b u i l d i n g s  as  w e l l  a s  r e s e a r c h  wind t u n n e l s .  Th i s  complex encompasses 2,074,145 g r o s s  s q u a r e  
f ee t  o f  b u i l d i n g  space  i n c l u d i n g  e l e v e n  major b u i l d i n g s .  Also inc luded  are 18 major t e c h n i c a l  f a c i l i t i e s .  
This p h y s i c a l  p l a n t  houses  a n  airerage d a i l y  on-Center p o p u l a t i o n  o f  4,200 t o  4,500 p e r s o n n e l .  Many of t h e  
test f a c i l i t i e s  are u t i l i z e d  on more t h a n  one s h i f t / o r  d u r i n g  o f f  peak hours .  

Summary o f  Fund Requirements 

A .  R e n t a l  of Real Property.......................... 1 1 1 1 

B. Maintenance and Re la ted  Services 

1. Facilities.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 4 75 8 515 66 1 

C.  C u s t o d i a l  Services............................... 2,291 2,329 2,391 2,699 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s  ) 

11,263 12,509 D. U t i l i t y  Services................................. 8,664 9 , 449 

To t a l ,  F a c i l i t i e s  Services.. ................... 11,580 12,537 15,870 

Explana t ion  of Fund Requirements 

1 
c 

1 - 1 - 1 A. Renta l  of Real Property.......................... - 
The amounts provided h e r e  cover  t h e  c o s t  o f  l e a s i n g  r i g h t s  o f  way f o r  a c c e s s  t o  model drop zone areas. 

B. Maintenance and Re la ted  S e r v i c e s  

661 - 515 - 758 - 624 1. Facilities.................................... - 
This  estimate p r o v i d e s  funds  f o r  maintenance and r e p a i r  o f  a d m i n i s t r a t i v e  f a c i l i t i e s ,  u t i l i t y  

l i n e s  and grounds maintenance.  The d e c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate 
r e f l e c t s  d e f e r r a l  o f  maintenance and r e p a i r  p r o j e c t s  t o  1982 and a r e d u c t i o n  i n  t h e  level of grounds 
maintenance service due t o  budge ta ry  c o n s t r a i n t s .  

2,699 2,391 C .  C u s t o d i a l  Services................................ 2,291 2,329 

This  a c t i v i t y  p r o v i d e s  f o r  j a n i t o r i a l  and s e c u r i t y  services. Also inc luded  a r e  funds  f o r  f i r e  
p r o t e c t i o n  services provided by t h e  C i t y  o f  Hampton. me i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 
c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  o f  t h r e e  workyears f o r  j a n i t o r i a l  services, o f f s e t  by ra te  i n c r e a s e s  
and i n c r e a s e d  c o s t s  o f  s u p p l i e s  and materials. The 1982 estimate p r o v i d e s  f o r  j a n i t o r i a l  services a t  
approx imate ly  t h e  1981 level p l u s  t h e  f u l l  y e a r  e f f e c t  of wage i n c r e a s e s  n e g o t i a t e d  i n  1980. 

D. U t i l i t i e s  Services............................... 8,664 9,449 11,263 12,509 

Included i n  t h i s  i t e m  i s  t h e  purchase  o f  e l ec t r i c  service from V i r g i n i a  Elect r ic  and Power Company 
(.VEPCO), f u e l  o i l  from a l o c a l  s u p p l i e r ,  and water and sewage charges .  Also inc luded  are  funds  f o r  h e a t  and 
steam services from t h e  USAF-Langley f o r  East Area f a c i l i t i e s  and t h e  purchase  o f  steam from t h e  C i t y  o f  
Hampton f o r  f a c i l i t i e s  l o c a t e d  i n  t h e  West Area o f  LaRC. 
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1981 1982 
Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

1980 
Actual  

A breakdown of  t h e  u t i l i t i e s  c o s t s  i s  as fo l lows :  

........................................................... 1.  E l e c t r i c i t y  ( 134 ,000  mwh). 8,860 
2. Fue l  o i l  (750 ,000  gals.)............................................................. 61 2 
3. Heat and steam (USAF).. 170 
4. Water and s e w a g e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115 
5. Steam ( C i t y  of Hampton)............... 2,752 

.............................................................. 
............................................... 

The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate over  t h e  1981 budget  estimate i s  t h e  r e s u l t  o f  VEPCO ra te  
i n c r e a s e s  and i n c r e a s e s  i n  t h e  f i n a l  n e g o t i a t e d  c o s t  o f  steam purchased from t h e  C i t y  o f  Hampton. The 1982 
estimate r e f l e c t s  ra te  i n c r e a s e s  p a r t i a l l y  o f f s e t  by reduced e l e c t r i c i t y  consumption. 

Summary of Fund Requirements 

.................... 974 2,015 1 ,844  2 ,079  A. Automatic Data Processing. . . . .  - 
1.  ~ u i p m e n t . . . . . . . . . . .  .......................... 76 2 7 0  213 238 
2 .  Operations... . . . . . . . . . .  ....................... 898 1 ,745  1 , 631 1,841 

668 - 602 - 438 - 354 B. S c i e n t i f i c  and Technica l  Information.............. - 
1. Library.............................. ......... 165 142  175 195 

4 73 -_ 2. Educat ion and information..................... 189 2 96 42 7 - 
T o t a l ,  Techn ica l  Services................... 1 , 328 2 , 453 2,446 2,747 
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1981 1982 
Budget 1980 Budget * Current  

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Explana t ion  of Fund Requirements 

.............. 9 74 2,015 1,844 2,079 A. Automatic Data Processing......... . .  - 
Funds f o r  t h e  Center ' s  b u s i n e s s  computer complex which p rov ides  t h e  account ing  and management 

i n f o r m a t i o n  d a t a  r e q u i r e d  by  t h e  Center  and NASA, are provided f o r  i n  t h i s  f u n c t i o n .  Included are equipment 
lease, pu rchase  and maintenance;  paper  and o t h e r  expendable s u p p l i e s ;  a c o n t r a c t  f o r  programming and 
o p e r a t i o n s ;  and several small mi sce l l aneous  c o n t r a c t s .  

1. Equipment ..................................... '7 6 2 70 213 2 38 

This  a c t i v i t y  i n c l u d e s  t h e  lease and purchase  of  equipment a s s o c i a t e d  wi th  Langley's b u s i n e s s  
computer complex. 
i n  t h e  s chedu le  f o r  d i sk- dr ive  update .  The 1982 estimate p rov ides  f o r  a con t inu ing  level of  equipment 
rep lacement  and update .  

The d e c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate r e f l e c t s  a change 

2. Opera t ions  .................................... 898 1,745 1,631 I, 841 

This  estimate i n c l u d e s  ADP equipment maintenance,  s u p p l i e s ,  and t h e  suppor t  s e r v i c e  c o n t r a c t  f o r  
programming and o p e r a t i o n s .  The r e d u c t i o n  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate i s  due 
t o  a t h r e e  workyear r e d u c t i o n  i n  t h e  s u p p o r t  c o n t r a c t  f o r  p r o g r a m i n g  and o p e r a t i o n s  and d e f e r r a l  of  minor 
s o f t w a r e  upda t ing  due t o  budgetary  c o n s t r a i n t s .  The 1982 est imate r e f l e c t s  approximate ly  t h e  same level of 
service provided  i n  t h e  1981 budget  estimate and an i n c r e a s e  i n  c o n t r a c t o r  rates.  

............ 438 602 668 354 R .  S c i e n t i f i c  and Technica l  Informat ion . .  - - - 
This  estimate p rov ides  suppor t  service c o n t r a c t  a s s i s t a n c e  i n  t h e  o p e r a t i o n  of  t h e  Technica l  L i b r a r y  

and V i s i t o r  Informat ion  Center .  Also i nc luded  a re  funds  f o r  p u b l i c  i n fo rma t ion  services. The i n c r e a s e  i n  
t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate r e f l e c t s  i n c r e a s e d  suppor t  service c o n t r a c t  c o s t s  
and p rov ides  funds  f o r  update  of  V i s i t o r  In fo rma t ion  Center  e x h i b i t s .  The 1982 estimate r e f l e c t s  a c t i v i t y  
approximate ly  level wi th  t h e  1981 e f f o r t .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

................................. 1. Library . . . . . .  165 142 175 195 

These funds  p rov ide  f o r  t h e  o p e r a t i o n  o f  t h e  t e c h n i c a l  l i b r a r y .  The i n c r e a s e  i n  t h e  1981 c u r r e n t  
estimate i s  due t o  i n c r e a s e d  wage rates.  The 1982 estimate r e f l e c t s  t h e  same level of e f f o r t  provided i n  
1981. 

2. Educat ion and information... . . . . . . . . . . . . . . . . . .  189 2 96 42 7 473 

Funding f o r  a l l  t h e  Center 's  p u b l i c  a f f a i r s  a c t iv i t i e s  are inc luded  i n  t h e s e  estimates. Inc luded  
i s  s u p p o r t  f o r  o p e r a t i o n  o f  t h e  V i s i t o r  In format ion  Cente r ;  c o o r d i n a t i o n  o f  t o u r s  and s p e c i a l  e v e n t s ;  
c o n s t r u c t i o n  and t r a n s p o r t a t i o n  o f  e x h i b i t s ;  and o t h e r  misce l l aneous  e d u c a t i o n a l  and in format ion  programs. 
The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate is  due t o  i n c r e a s e d  s u p p o r t  service 
c o n t r a c t  c o s t s .  The i n c r e a s e  a l s o  r e f l e c t s  upda t ing  o f  V i s i t o r  In format ion  Center  e x h i b i t s .  The 1982 
estimate r e f l e c t s  a l eve l  of o p e r a t i o n s  approx imate ly  e q u a l  t o  t h e  1981 e f f o r t  and a s l i g h t  i n c r e a s e  t o  
cover  a n t i c i p a t e d  wage e s c a l a t i o n  i n  s u p p o r t  service c o n t r a c t s .  

Summary of Fund Requirements 

A. A d m i n i s t r a t i v e  Communications...................... 1,134 1,377 1 , 292 1 , 443 

B .  P r i n t i n g  and Reproduction. . .  ....................... 162 193 183 2 00 

C. Transpor ta t ion. . . . . . .  .............................. 1,670 1 , 568 1,516 1,742 

D. I n s t a l l a t i o n  Common Services.. ..................... 3,225 3,214 2,852 3,225 

T o t a l ,  Management and Operations................. 6,191 6,352 5,843 6,610 
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Exp lana t ion  o f  Fund Requirements 

1981 1982 
1980 Budget Curren t  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

A. Admin i s t r a t i ve  Communications................. 1,134 1,377 1,292 1 , 443 

T h i s  estimate i n c l u d e s  funds  f o r  l o c a l  t e l ephone  and exchange c o s t s ;  Fede ra l  Telecommunications System 
(FTS) service;  and d a t a f a x  and t e l e g r a p h  service. The d e c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 
budget  estimate i s  due t o  r e d u c t i o n s  i n  t h e  level of  l o c a l  t e l ephone  services due t o  budgetary  con- 
s t r a i n t s .  The 1982 estimate p rov ides  f o r  t h e  f u l l  yea r  e f f e c t  o f  ra te  i n c r e a s e s  f o r  communication s e r v i c e s .  

1. Local  t e l ephone  services.............................................................. 844 

This  estimate p rov ides  f o r  l o c a l  t e l ephone  and exchange c o s t s .  The 1982 estimate p rov ides  f o r  t h e  
f u l l  yea r  e f f e c t  o f  r a t e  i n c r e a s e s .  

2. Long d i s t a n c e  t e l ephone  service........................................................ 569 

These funds  p rov ide  f o r  long  d i s t a n c e  te lephone  s e r v i c e  f o r  t h e  FTS. The 1982 estimate p rov ides  
f o r  the f u l l  y e a r  e f f e c t  of r a t e  i n c r e a s e s  f o r  t h i s  service. 

3. Other  communications services......................................".................. 30  

Inc luded  i n  t h i s  a c t i v i t y  a re  c o s t s  f o r  o t h e r  mi sce l l aneous  communications such as  t e l e t y p e  and 
d a t a f a x  services. The 1982 estimate p rov ides  f o r  t h e  f u l l  yea r  e f f e c t  o f  r a t e  i n c r e a s e s  f o r  t h e s e  services. 

2 00 - 183 - 193 - 162 B. P r i n t i n g  and Reproduction......................... - 
This estimate p rov ides  f o r  s p e c i a l  p r i n t i n g  and r ep roduc t ion  s u p p l i e s  f o r  r ep roduc t ion  s e r v i c e s .  The 

d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  due  t o  a s l i g h t  d e c r e a s e  i n  
requi rements  f o r  s u p p l i e s  and materials. The i n c r e a s e  from the  1981 c u r r e n t  estimate t o  t h e  1982 budget  
estimate i s  t o  cove r  t h e  c o s t  o f  n e g o t i a t e d  suppor t  c o n t r a c t  wage i n c r e a s e s .  
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1981 1982 
Budget 1980 Budget Curren t  

Actua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s  ) 

C.  Transportation..................................... 1,670 1,568 1,516 1,742 

T h i s  a c t i v i t y  i n c l u d e s  t h e  o p e r a t i o n ,  maintenance, and purchase  o f  motor v e h i c l e s ;  sh ipp ing ,  
t r a n s p o r t a t i o n  and f r e i g h t  charges .  Also inc luded  are  cha rges  f o r  l o c a l  t r a n s p o r t a t i o n ,  pickup and d e l i v e r y  
o f  f r e i g h t ,  f u r n i t u r e ,  o t h e r  b u l k  o b j e c t s ,  and o p e r a t i o n  and maintenance o f  t h e  NASA-1 a i r c r a f t .  T h i s  
e f f o r t  a l s o  i n c l u d e s  a l l  o f  t h e  NASA-1 a i r c r a f t  f u e l ,  equipment,  and expendable s u p p l i e s .  The d e c r e a s e  i n  
t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate i s  due t o  a d e c r e a s e  i n  l o c a l  t r a n s p o r t a t i o n  service 
due t o  budge ta ry  c o n s t r a i n t s .  The 1982 estimate p rov ides  f o r  a n t i c i p a t e d  e s c a l a t i o n  i n  c o s t s  f o r  f u e l ,  
equipment,  s u p p l i e s  and t r a n s p o r t a t i o n  services. 

D. I n s t a l l a t i o n  Common Services....................... 3,225 3,214 2,852 3,225 

These funds  provide  f o r  medica l  services, m a i l  d e l i v e r y ,  s t o c k  i s s u e  and warehousing,  and o t h e r  g e n e r a l  
a d m i n i s t r a t i v e  suppor t .  Also  i nc luded  are  t h e  r en t a l  and maintenance o f  o f f i c e  copy machines and equipment,  
m i n o r i t y  programs, and o t h e r  a d m i n i s t r a t i v e  services and s u p p l i e s .  The r e d u c t i o n  i n  t h e  1981 c u r r e n t  
estimate from t h e  1981 budget  estimate i s  due t o  a r e d u c t i o n  i n  supp ly  and equipment purchases  due t o  
budge ta ry  c o n s t r a i n t s  and a reduced pos t age  budget  based on 1980 expe r i ence .  The i n c r e a s e  i n  t h e  1982 
est imate p rov ides  f o r  a resumption o f  service t o  t h e  1980 level .  

1. Center  management and staff........................................................... 44 2 

T h i s  f u n c t i o n  i n c l u d e s  g e n e r a l  s u p p l i e s  and equipment pu rchases  f o r  a l l  a d m i n i s t r a t i v e  suppor t  
o r g a n i z a t i o n s  a t  t h e  Center. 

2. Medical services...................................................................... 586 

This  f u n c t i o n  p rov ides  f o r  occupa t iona l  and environmental  h e a l t h  services. Included are d i s p e n s a r y  
services, emergency ambulance service, medica l  examinat ions ,  and h e a l t h  p h y s i c a l s  and i n d u s t r i a l  hygiene  
s e r v i c e s .  
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1980 Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Actual  

3. I n s t a l l a t i o n  s u p p o r t  services........................................................ 2,197 

These funds  p rov ide  f o r  m a i l  d e l i v e r y ,  s t o c k  i s s u a n c e  and warehousing o p e r a t i o n s ,  and micrograph ics  
services. Also inc luded  are t h e  purchase ,  maintenance and r e n t a l  o f  o f f i c e  copy machines,  t y p e w r i t e r s  and 
o t h e r  o f f i c e  equipment,  and pos tage  c o s t s .  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1982 ESTIMATES 

LEWIS RESEABCE CENTER 

DESCRIPTION 

The Lewis Research Center  occup ie s  two s i t e s  i n  n o r t h  c e n t r a l  Ohio. The o r i g i n a l  s i t e ,  e s t a b l i s h e d  i n  
1941 a d j a c e n t  t o  t h e  Cleveland-Hopkins I n t e r n a t i o n a l  A i r p o r t ,  h a s  366 acres i n c l u d i n g  14  a c r e s  l e a s e d  from 
t h e  C i t y  o f  Cleveland.  There a re  ove r  170 b u i l d i n g s  and s t r u c t u r e s ,  i n c l u d i n g  wind t u n n e l s ,  t e s t  chambers,  
l a b o r a t o r i e s  and o t h e r  r e s e a r c h  f a c i l i t i e s .  

The Plum Brook S t a t i o n ,  e s t a b l i s h e d  i n  1956, i s  l o c a t e d  s o u t h  o f  Sandusky, O'hio, about  SO m i l e s  w e s t  o f  
Cleve land ,  on l a n d  fo rmer ly  occupied by t h e  Plum Brook Ordnance works. There a r e  5 ,853  acres owned and 
approximate ly  47 acres i n  easements .  There are 69  b u i l d i n g s  and 99 c o n c r e t e  s t o r a g e  bunkers .  A 100 KW 
Elect r ic  Wind Turbine Genera tor  F a c i l i t y  des igned  t o  b e  ope ra t ed  r emote ly  i s  i n  o p e r a t i o n  f o r  a program 
j o i n t l y  sponsored  by t h e  U.S. Department o f  Energy and NASA. During 1975, c o n s i s t e n t  w i t h  ou r  f u t u r e  
r e s e a r c h  and technology needs ,  t h e  p r i n c i p a l  f a c i l i t i e s  were p laced  i n  a s tandby mode. 

The t o t a l  c a p i t a l  inves tment  of  t h e  Cleveland s i t e  and t h e  Plum Brook S t a t i o n ,  i n c l u d i n g  f i x e d  assets  i n  
p r o g r e s s  and con t r ac to r- he ld  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s  as of  September 30, 1980, w a s  $463, 259,000. 

CENTER ROLES AND MISSIONS 

The L e w i s  Research Center  was e s t a b l i s h e d  i n  1941 a s  a n  a i r c r a f t  eng ine  r e s e a r c h  l a b o r a t o r y  t o  meet t h e  
Since t h e n ,  L e w i s  h a s  developed t h e  immediate needs  t o  deve lop  s u p e r i o r  a i r c r a f t  p ropu l s ion  systems.  

c a p a b i l i t y  f o r  t e s t i n g  f u l l - s c a l e  a i r c r a f t  e n g i n e s  and eng ine  components, chemical  r o c k e t  e n g i n e s ,  e l e c t r i c  
p r o p u l s i o n ,  space  and te r res t r ia l  power g e n e r a t i o n  sys tems and space  communication sys tems,  i n c l u d i n g  t h e  
c o n s t r u c t i o n  o f  o u t s t a n d i n g  t e c h n i c a l  f a c i l i t i e s  f o r  t h e  e f f o r t .  The p r i n c i p a l  and suppor t ing  r o l e s  are:  

PRINCIPAL: 

Aeronau t i c s  - Development o f  a n  advanced technology b a s e  f o r  advanced c i v i l  and m i l i t a r y  a i r c r a f t  
p r o p u l s i o n  systems w i t h i n  envi ronmenta l ,  s a f e t y ,  and energy  c o n s t r a i n t s .  Development of  a technology b a s e  
t o  advance t h e  s t a t e  of  t h e  a r t  i n  ae ronau t i - ca l  p ropu l s ion  systems and components, i n c l u d i n g  eng ine  n o i s e  
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r e d u c t i o n ,  h i g h  t empera tu re  materials and s t r u c t u r e s ,  improved eng ine  e f f i c i e n & y ,  p o l l u t i o n  c o n t r o l ,  
computa t iona l  f l u i d  mechanics,  and t e c h n i c a l  s u p p o r t  t o  m i l i t a r y  a v i a t i o n  programs. 

Launch Vehic le  Procurement - Management and o p e r a t i o n  o f  t h e  Centaur l aunch  v e h i c l e  sys tem f o r  s c i e n t i f i c  
and a p p l i c a t i o n  miss ions  f o r  Government and commercial u s e r s .  

Space P r o p u l s i o n  Systems Technology - Development and maintenance o f  t h e  space  p r o p u l s i o n  systerps 
t echnology  b a s e ,  i n c l u d i n g  a s s o c i a t e d  s t r u c t u r e s  and m a t e r i a l s  work. 

Space Energy Processes  and Systems Technology- - Development and maintenance o f  a technology b a s e ,  
i n c l u d i n g  a s s o c i a t e d  s t r u c t u r e s  and materials  work. 

Energy Technology - Conducting energy- re la ted  r e s e a r c h  and development,  p r i m a r i l y  on a re imbursab le  b a s i s ,  
w i t h  broad emphasis on s o l a r ,  g a s  t u r b i n e ,  ground p r o p u l s i o n  and o t h e r  te r res t r ia l  energy  systems.  

Communications Systems Technology - Development of communications t echnology ,  i n c l u d i n g  h i g h  power 
microwave and millimeter-wave components and systems o r i e n t e d  towards s a t e l l i t e- b a s e d  a p p l i c a t i o n s .  
I n c l u d e s  f l l g h t  exper iment  development and management. 

SUPPORTING: 

Environmental  Observa t ions  - Development of remote s e n s i n g  technology and systems f o r  a p p l i c a t i o n s  t o  
water q u a l i t y  i n  t h e  Great  Lakes. 
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SUMMARY OF RESOURCES REQUIRIHENTS 

Funding P lan  By Func t ion  

1981 
1980 Budget Cur ren t  

Actual  E s t i m a t e  E s t  i m a  t e  
(Thousands of D o l l a r s )  

I. Personne l  and R e l a t e d  Costs...................... 79,387 84,262 83,886 

11. Travel........................................... 1,066 1 ,244  1 ,108  

111.. F a c i l i t i e s  Services.............................. 10,627 12,307 12 ,884  

IV. Technica l  Services............................... 817 1 ,043  997 

V. Management and Operations... . . . . . .  ............... 2,945 2 ,504  2,550 

--- - 1,304 --- 1981 Budget ~endment. . . . . . . . . . . . . . . . . . . . . . . . . .  

100,056 101,425 T o t a l ,  fund requirements....................... 94,842 

D i r e c t  P o s i t i o n s  

D i s t r i b u t i o n  of Permanent P o s i t i o n s  by Program 

Space T r a n s p o r t a t i o n  Systems and Operations... . . . . . . .  

1981 
1980 Budget Current  

Actual  Es t imate  E s t i m a t e  

84 - 
Space f l i g h t  o p e r a t i o n s . .  .......................... 1 
Expendable l aunch  vehicles......................... 83 

71  - 
1 

70 

77 - 

1982 
Budget 

E s t i m a t e  

87,772 

1 ,555  

14 ,756  

96 9 

2,984  

108,036 

1982 
Budget 

E s t i m a t e  

. 
77 - 
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1981 1982 
1980 Budget Curren t  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  Actual  

126 Space and Terrest r ia l  Applications.. . . . . . . . . . . . . . . . . .  - 1 2 2  - 139 - 140 - 
Space app l i ca t ions . . . . .  ............................ 115 111 1 2  7 128 
Technology util ization.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 11 1 2  1 2  

Aeronau t i c s  and Space Technology0.......... . . . . . . . . . .  1,965 1,982 1,959 1 ,958  

Aeronau t i ca l  r e s e a r c h  and technology ............... 1,225 1 , 2 1 1  1,224 1,221 
Space r e s e a r c h  and technology.  ..................... 380 3 75 380 387 ................... Energy technology............... 3 60 396 355 350 

S u b t o t a l ,  d i r e c t  positions......... . . . . . . . . . . . . . .  2,175 2,175 2,175 2,175 

660 - Center  Management and Opera t ions  Support Pos i t i ons . . .  - 6 60 6 60 660 - 
....................... T o t a l ,  permanent p o s i t i o n s  2,835 2,835 2,835 2- 2 835 

PROGRAM DESCRIPTION 

Permanent P o s i t i o n s  
( C i v i l  Se rv i ce )  

The Centaur  l aunch  v e h i c l e  program p r o v i d e s  l aunch  v e h i c l e s  and launch  o p e r a t i o n s  f o r  automated space  
mi s s ions .  The program i n c l u d e s  t h e  procurement of v e h i c l e  sys tems hardware,  l aunch  services, e n g i n e e r i n g  
and management suppor t  as  w e l l  a s  main tenance  and o p e r a t i o n  of ground s u p p o r t  equipment.  I n  1982, c i v i l  
s e r v i c e  pe r sonne l  working on t h e  Centaur  l aunch  v e h i c l e  program w i l l  c o n t i n u e  t o  suppor t  t h e  I n t e l s a t  V and 
VA programs. S u b s t a n t i a l  performance improvement o f  t h e  Atlas- Centaur  v e h i c l e  i s  r e q u i r e d  f o r  t h e  I n t e l s a t  
VA program. 
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Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

128 

Space A p p l i c a t i o n s  a t  t h e  L e w i s  Research Center  c o n s i s t s  o f  s p a c e  communications and environmental  
o b s e r v a t i o n s .  I n  1982, c i v i l  service personne l  w i l l  c o n t i n u e  t o  s u p p o r t  t h e s e  programs as f o l l o w s :  

Communications - L e w i s ,  a s  t h e  r e s p o n s i b l e  Center  f o r  communications r e s e a r c h  and development,  i s  s t u d y i n g  
t h e  c a p a b i l i t i e s  and c o s t s  o f  v a r i o u s  advanced s a t e l l i t e  communications sys tems concep t s  d i r e c t e d  a t  
p r o v i d i n g  a d d i t i o n a l  f requency bands  and improved communication service. The s t u d i e s  are  b e i n g  focused on 
t h e  needs  o f  t h e  p u b l i c  and p r i v a t e  s e c t o r s - b o t h  n a t i o n a l l y  and i n t e r n a t i o n a l l y .  L e w i s  
e x p e r i m e n t a l  systems w i t h  p o s s i b l e  a p p l i c a t i o n  t o  b o t h  t h e  ground and space  segments of 
communications systems. L e w i s  h a s  begun a technology development program t o  expand t h e  
u s a b l e  f o r  communications t o  meet t h e  i n c r e a s i n g  needs  f o r  a d d i t i o n a l  f r e q u e n c i e s .  'Ihe 
t h e  program i s  t h e  20 t o  30 g i g a h e r t z  band. Addi t iona l  r e s e a r c h  and technology e f f o r t s  
r ange  of f requency bands  a r e  a l s o  b e i n g  conducted.  

i s  working on 
any  f u t u r e  advanced 
c ommun i c  a t i o n  b and s 
p r i n c i p a l  f o c u s  o f  
d e a l i n g  w i t h  a wide 

Environmental  Observa t ions  - Carry ing  o u t  i t s  r o l e  o f  a p p l y i n g  NASA's technology t o  r e g i o n a l  n e e d s ,  L e R C  
i s  deve lop ing  and a p p l y i n g  remote s e n s i n g  technology t o  impor tan t  a r e a s  of t h e  Ear th ' s  s u r f a c e  
c h a r a c t e r i s t i c s .  Program m i l e s t o n e s  i n c l u d e  v e r i f i c a t i o n  of remote s e n s i n g  d a t a  f o r  o r g a n i c  and i n o r g a n i c  
matter i n  t h e  Great  Lakes and e v a l u a t i n g  c o a s t a l  zone c o l o r  scanner  a l g o r i t h m s .  

Civil service personne l  i n  t h e  Technology U t i l i z a t i o n  program a r e  involved i n  t r a n s f e r  of new knowledge 
and i n n o v a t i v e  technology r e s u l t i n g  from NASA R&D programs f o r  a p p l i c a t i o n  i n  i n d u s t r y ,  t h e  p u b l i c  s e c t o r ,  
and medicine.  The primary o b j e c t i v e s  are t o :  (1) i n c r e a s e  t h e  r e t u r n  on t h e  n a t i o n a l  investment  i n  a e r o-  
s p a c e  R&D;  (2) s h o r t e n  t h e  t i m e  from d i s c o v e r y  t o  a p p l i c a t i o n ;  ( 3 )  a i d  t h e  movement of new knowledge t o  
p o t e n t i a l  u s e r s ;  and ( 4 )  c o n t r i b u t e  t o  t h e  development of improved means o f  t r a n s f e r r i n g  t h e  new knowledge 
t o  o t h e r  p l a c e s  o f  p o t e n t i a l  a p p l i c a t i o n s .  

1 , 2 2 1  

The Center ' s  major r e s e a r c h  and technology r e s p o n s i b i l i t y  w i t h i n  a e r o n a u t i c s  i s  p ropu ls ion .  The g e n e r a l  
g o a l s  a r e  t o  p r o v i d e  t h e  technology b a s e  f o r  deve lop ing  advanced c i v i l  and m i l i t a r y  a e r o n a u t i c a l  p r o p u l s i o n  
systems which a r e  economical ,  f u e l- c o n s e r v a t i v e ,  r e l i a b l e ,  and which o p e r a t e  w i t h  minimum environmental  
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impact.  
Center  a s  d e s c r i b e d  below: 

The c i v i l  service p e r s o n n e l  i n  1982 w i l l  b e  involved i n  conduc t ing  t h e  ongoing program a t  t h e  

I n  a e r o n a u t i c a l  p r o p u l s i o n- r e l a t e d  r e s e a r c h ,  t h e  g o a l s  are  t o  deve lop  a n  unders tand ing  of t h e  p h y s i c a l  
phenomena r e l a t e d  t o  p r o p u l s i o n  sys tems  and components i n c l u d i n g  a e r o e l a s t i c i t y  phenomena, computa t iona l  
f l u i d  mechanics ,  low and h i g h  t empera tu re  composi te  materials ,  f a t i g u e  mechanisms, reduced f u e l  consumption 
f o r  g e n e r a l  a v i a t i o n  and t u r b i n e  e n g i n e s ,  a l t e r n a t e  f u e l s  c h a r a c t e r i z a t i o n ,  n o i s e  g e n e r a t i o n  mechanisms, and 
i n t e g r a t e d  c o n t r o l  concepts .  

The major  g o a l  i n  t h e  components technology program i s  t o  advance t h e  s t a t e  o f  t h e  a r t  i n  e n g i n e  
components i n c l u d i n g  composite f a n  b l a d e s ,  low a s p e c t  r a t i o  compressor s t a g e s ,  c o r e  t u r b i n e  c o o l i n g ,  b l a d e  
c l e a r a n c e  c o n t r o l s ,  advanced t r a n s m i s s i o n s ,  p r e v a p o r i z i n g  combustors,  two-dimensional n o z z l e s ,  s u p e r s o n i c  
i n l e t s ,  h i g h  and low speed p r o p e l l e r s ,  b e a r i n g s ,  seals and i n s t r u m e n t a t i o n .  

I n  e n g i n e  sys tems technology ,  LeRC i s  s t u d y i n g  problems encountered i n  complete e n g i n e s  and p r o p u l s i o n  
systems i n c l u d i n g  eng lne  performance a t  v a r i o u s  a l t i t u d e s ,  i n l e t  f low d i s t o r t i o n  e f f e c t s ,  dynamic component 
i n t e r a c t i o n s ,  t h r u s t  augmentat ion,  advanced c o n t r o l  sys tems ,  t e c h n i q u e s  f o r  reduced f u e l  consumption, e n g i n e  
emiss ion and n o i s e  r e d u c t i o n ,  p r o p u l s i o n  system a i r f r a m e  i n t e r a c t i o n s ,  a v i a t i o n  s a f e t y ,  and i c i n g  r e s e a r c h  
and technology a s s o c i a t e d  w i t h  p r o p u l s i o n  systems.  

Within  t h e  a e r o n a u t i c s  program, work i s  b e i n g  performed on a number o f  major p r o j e c t  areas i n c l u d i n g  
materials f o r  advanced t u r b i n e  e n g i n e s ,  energy e f f i c i e n t  e n g i n e ,  v a r i a b l e  c y c l e  e n g i n e ,  advanced low 
e m i s s i o n s  combustors ,  s u p e r s o n i c  c r u i s e  r e s e a r c h ,  advanced tu rboprops ,  advanced h e l i c o p t e r  t r a n s m i s s i o n s ,  
broad p r o p e r t y  f u e l s ,  and advanced. eng ine  technology f o r  g e n e r a l  a v i a t i o n .  

An e x t e n s i v e  e f f o r t  i n  materials and s t r u c t u r e s  development s u p p o r t s  t h e  a e r o n a u t i c s  p r o p u l s i o n  program. 
The scope  o f  t h i s  program i n v o l v e s  b o t h  me ta l l i c  and non- metal l ic  materials and t h e i r  a p p l i c a t i o n  t o  ad- 
vanced a i r c r a f t  eng ines .  Areas of  emphasis i n c l u d e  t h e  development o f  a l l o y s  and m a t r i x  composi tes  c a p a b l e  
of h i g h e r  o p e r a t i n g  t empera tu res ,  w i t h  l o n g e r  o p e r a t i n g  l i f e t i m e s ,  and lower f a b r i c a t i o n  c o s t s .  
and f r a c t u r e  b e h a v i o r  o f  a l l o y s  under o p e r a t i n g  c o n d i t i o n s  and t h e  development o f  o p e r a t i n g  l i f e  p r e d i c t i o n  
t e c h n i q u e s  are a n  i n t e g r a l  p a r t  o f  t h i s  materials development e f f o r t .  

The f a t i g u e  

The L e w i s  Research Center  receives r e q u e s t s  from o t h e r  a g e n c i e s  and from t h e  i n d u s t r y  f o r  test s u p p o r t  o f  
t h e i r  a i r c r a f t ,  missi les and systems development programs. 
and Technology L a b o r a t o r i e s  o f  t h e  U. S. Army A v i a t i o n  Research and Development Command (AVRADCOM) i s  l o c a t e d  
a t  L e w i s .  Th i s  Labora to ry ,  t h e  pr imary i n v e s t i g a t o r  of Army r o t o r c r a f t  p r o p u l s i o n ,  works on independent  R&D 
p r o j e c t s  and on p r o j e c t s  o f  mutual  i n t e r e s t  w i t h  a s t a f f  i n t e g r a t e d  i n t o  t h e  NASA o r g a n i z a t i o n .  Ex tens ive  

The P r o p u l s i o n  Labora to ry  o f  t h e  Army Research 
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u s e  i s  made o f  L e w i s  f a c i l i t i e s  i n  t h e s e  r e s e a r c h  a c t i v i t i e s .  There are a l s o  numerous j o i n t  and s u p p o r t  
programs w i t h  t h e  Air Force Systems Command, t h e  Naval Air Systems Command, t h e  F e d e r a l  Avia t ion  
A d m i n i s t r a t i o n  and t h e  N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board. 

Permanent Po s i t  i o n s  
( C i v i l  S e r v i c e )  

387 

The major  r o l e s  o f  t h e  L e w i s  i n  Space Research and Technology are t o  advance t h e  s t a t e  o f  t h e  a r t  and 
m a i n t a i n  a technology b a s e  f o r  advanced p r o p u l s i o n  and power sys tems ,  i n c l u d i n g  a s s o c i a t e d  materials and 
s t r u c t u r e s  work and space  power p r o c e s s i n g .  The c i v i l  service p e r s o n n e l  i n  1982 w i l l  b e  u t i l i z e d  i n  t h e  
ac t iv i t i e s  d e s c r i b e d  below: 

The s p a c e  p r o p u l s i o n  programs i n c l u d e  chemical  and e lec t r ic  p r o p u l s i o n  technology and component and 
sys tems  development. The chemical  p r o p u l s i o n  program emphasizes advanced engfne systems and components 
r e q u i r e d  f o r  f u t u r e  s p a c e  sys tems beyond t h e  c a p a b i l i t y  o f  t h e  Space S h u t t l e .  Improved components and 
methods o f  l i f e  p r e d i c t i o n  are b e i n g  developed and demonstra ted,  advanced fue l- oxidan t  combinat ions  are 
b e i n g  t e s t e d ,  and complete  e n g i n e  sys tems tests are b e i n g  conducted.  Technology developments i n c l u d e  
advanced c o o l i n g  t e c h n i q u e s ,  f a b r i c a t i o n  t e c h n i q u e s  and materials f o r  r o c k e t  chambers and n o z z l e s ,  and 
advanced h i g h  p r e s s u r e  f u e l l o x i d a n t  f e e d  systems.  

E lec t r i c  p r o p u l s i o n  s u p p o r t s  b o t h  pr imary p r o p u l s i o n  and a u x i l i a r y  p r o p u l s i o n  a p p l i c a t i o n s .  The pr imary 
p r o p u l s i o n  technology program c o n s i s t s  of f u r t h e r  t h r u s t e r  performance v e r i f i c a t i o n  tests, performance 
t e s t i n g  o f  s u p p o r t i n g  power p r o c e s s o r  sys tems t o  d e l i v e r  power t o  t h e  t h r u s t e r  and i t s  c o n t r o l s ,  and t h e  
i n t e g r a t i o n  t e s t i n g  of complete t h r u s t e r  sys tems ,  i n c l u d i n g  t h e  t h r u s t e r ,  power p r o c e s s o r ,  p r o p e l l a n t  
s t o r a g e  and d i s t r i b u t i o n  system, t h r u s t e r  gimbal mechanism, c o n t r o l l e r s ,  and thermal  c o n t r o l  sys tems.  
A u x i l i a r y  e l ec t r i c  p r o p u l s i o n  meets s p a c e c r a f t  r equ i rements  f o r  maneuvering,  s t a t i o n  keeping and a l t i t u d e  
c o n t r o l .  The p r e s e n t  program o b j e c t i v e s  are  t o  v e r i f y  t h e  performance o f  a one-mill ipound t h r u s t e r ,  deve lop  
and test t h r u s t e r  power sys tems ,  and perform complete sys tem v e r i f i c a t i o n  tests through f l i g h t  test.  

Space power g e n e r a t i o n  a c t i v i t i e s  i n c l u d e  s o l a r  p h o t o v o l t a i c ,  e l e c t r o c h e m i c a l  energy c o n v e r s i o n  and power 
c i r c u i t  development. The p h o t o v o l t a i c  program i s  d i r e c t e d  toward an  improvement i n  s o l a r  c e l l  e f f i c i e n c y ,  
reduced c o s t  and improved o p e r a t i n g  l i f e .  E lec t rochemica l  r e s e a r c h  and development s u p p o r t s  extended 
o p e r a t i n g  l i f e  and improved energy  d e n s i t y  f o r  s p a c e  b a t t e r i e s  and f u e l  c e l l  components and systems.  
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Power c i r c u i t  technology development i s  needed f o r  management of  mul t ihundred KW power sys tems on s p a c e  
v e h i c l e s  of t h e  f u t u r e ,  and new modes of power g e n e r a t i o n  and convers ion  are b e i n g  i n v e s t i g a t e d .  
i n t e r a c t i o n s  o f  t h e  s p a c e  plasma environment w i t h  h i g h  v o l t a g e  power sys tems and components are  a l s o  b e i n g  
s t u d i e d ,  and technology i s  b e i n g  developed t o  c o n t r o l  t h e s e  i n t e r a c t i o n s  and p reven t  power sys tem f a i l u r e s .  

The 

The s p a c e  communications technology program i n c l u d e s  a p p l i e d  r e s e a r c h  and advanced development i n  
microwave e l e c t r o n  beam a m p l i f i e r s ,  microwave s o l i d  s t a t e  d e v i c e s ,  and an tennas  and an tenna  systems.  
program c o n s i s t s  of  e f f o r t s  t o  deve lop  advanced c o n c e p t s ,  t e c h n i q u e s ,  and communications sys tems components 
which w i l l  e n a b l e  growth i n  t h e  u t i l i z a t i o n  o f  t h e  r a d i o  f requency spectrum t o  f r e q u e n c i e s  w e l l  beyond 
1 OOGHz . 

The 

The program i n  s p a c e  materials  t echnology  emphasizes t h e  development o f  improved materials f o r  advanced 
s p a c e  power g e n e r a t i o n ,  p r o p u l s i o n  and communications sys tems.  S t u d i e s  i n c l u d e  l u b r i c a t i o n  problems i n  
mechanical  components. 

Permanent P o s i t i o n s  
( C i v i l  Service) 

3 50 

Civi l  service personne l  w i l l  b e  invo lved  i n  ongoing energy r e s e a r c h  and development p r o j e c t s  r e l a t e d  t o  
meet ing program m i l e s t o n e s  of 1982 and subsequent  y e a r s .  

L e w i s  p r o v i d e s  a s u p p o r t i n g  r e s e a r c h  and technology b a s e  i n  te r res t r ia l  energy convers ion  and advanced 
ground p r o p u l s i o n  under s p o n s o r s h i p  of t h e  Department of Energy. P r e s e n t l y  under development are l a r g e  wind 
t u r b o g e n e r a t o r s  (200  t o  2,500 k i l o w a t t s )  t o  h e l p  m e e t  p u b l i c  power requ i rements  and p h o t o v o l t a i c  s tand- alone 
power sys tems where t h e i r  a p p l i c a t i o n  a p p e a r s  p r a c t i c a l .  
g e n e r a t i o n ,  i n c l u d e  improved c o a l- f i r e d  u t i l i t y  g a s  t u r b i n e  and magnetohydrodynamic system s t u d i e s  and f u e l  
cel.1 systems.  A f u e l  c e l l  f o r  s t o r i n g  e lec t r ic  power i s  a l s o  under  development.  

Other programs, s u p p o r t i n g  s t a t i o n a r y  power 

Ground p r o p u l s i o n  systems development i n c l u d e s  advanced h e a t  e n g i n e s  and e l ec t r i c  v e h i c l e s .  The major  
t h r u s t  o f  t h e  h e a t  eng ine  p r o j e c t  i s  t o  advance t h e  technology level o f  t h e  a u t o  g a s  t u r b i n e  and S t i r l i n g  
e n g i n e  p r o p u l s i o n  systems such  t h a t  t h e i r  a p p l i c a t i o n  t o  automotive  p r o p u l s i o n  w i l l  b e  energy e f f i c i e n t  and 
c o s t  e f f e c t i v e .  
e l ec t r i c  v e h i c l e  p r o p u l s i o n  components and sys tems ,  as  w e l l  as f u r t h e r i n g  t h e  development o f  advanced 
components and systems.  

The e l ec t r i c  v e h i c l e  p r o j e c t  p r o v i d e s  near- term technology  improvements t o  e x i s t i n g  
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Permanent P o s i t i o n s  
( C i v i l  Se rv ice )  

CENTER MANAGEMENT AND OPERATIONS SUPPORT............................................ 660 

Cente r  Management and Opera t ions  Support  i s  d e f i n e d  as t h a t  s u p p o r t  o r  services b e i n g  provided t o  a l l  
Lewis o r g a n i z a t i o n s  which cannot  b e  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  
service p e r s o n n e l  involved are: 

The c i v i l  

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r  and immediate s t a f f ,  e.g. Equal Oppor tun i ty ,  and 
P u b l i c  A f f a i r s .  

Management Support  - I n c l u d e s  a wide r a n g e  o f  a c t i v i t y  c a t e g o r i z e d  as management s u p p o r t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center.  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget  management, 
l e g a l  and p a t e n t  counse l ,  program c o n t r o l ,  c o n t r a c t i n g  and procurement,  p e r s o n n e l  management, p r o p e r t y  
management, f i n a n c i a l  management, env i ronmenta l  h e a l t h ,  r e s o u r c e  c o n t r o l  and management i n f o r m a t i o n  systems 
and a n a l y s i s .  

Opera t ions  Support  - T h i s  i s  a broad spectrum of a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  
f a c i l i t i e s ,  b u i l d i n g s ,  and equipment,  and t o  p rov ide  t h e  normal housekeeping services and l o g i s t i c s  s u p p o r t  
f o r  t h e  p e r s o n n e l  who manage and conduct t h e  a f f a i r s  o f  t h e  Center .  S p e c i f i c  ac t iv i t i e s  are: 

Maintenance and o p e r a t i o n  o f  a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer s u p p o r t  
R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
Centerwide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  services 
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e tc .  
'riedical care of  employees 
Pho tograph ic  and g r a p h i c  s u p p o r t  
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RESOURCE REQUIaEwwTS BY FUNCTION 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

I o  PERSONMEL AND BELATED COSTSooooooooooooo.....rr...r 79,387 84,2 62 83,886 87,772 

Summary of Fund Requirements 

A .  Compensation and B e n e f i t s  

1. Compensation 

a. Permanent p o s i t i o n s . .  ...................... 
b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s . . .  
c. O v e r t i m e  and o t h e r  compensation.  ........... 

S u b t o t a l ,  Compensation..................... 

2 .  Benefits....................................... 

S u b t o t a l ,  Compensation and Benefits.. . . . . . .  

B e  Support ing Costs  

1. T r a n s f e r  o f  personnel.. . . . . . . . .  ................ 
2 .  Personne l  t r a in ing . . . . .  ........................ 

S u b t o t a l ,  Support ing ~sts. . . . . . . . . . . . . . . . .  

T o t a l ,  Personnel  and R e l a t e d  Costs............. 

69,360 
1 , 306 
1,2 13 

71,879 

6,989 

78,868 

36 
4 83 

51 9 

79,387 

- 

- 

73,673 
1,249 
1,502 

76,424 

7,361 

83,785 

46 
431 - 
477 - 

73,287 
1 , 434 
1 ,373  

76 ,094  

7,362 

83,456 

25  
405 - 
430 - 

76,773 
1 ,460  
1,436 

79,669 

7 ,628  

87,297 

29  
446 - 
4 75 - 



1981 
1980 Budget Current  

Actual  E s t i m a t e  E s t  i m a  t e  
(Thousands of D o l l a r s )  

Explana t ion  of Fund Requirements 

A. Compensation and Benefits.......................... 78,868 83,785 83,456 

1. Compensation................................... 71,879 76,424 76,094 

a. Permanent Positions........................ 69,360 73,673 73,2 87 

The funds  w i l l  s u p p o r t  2,835 permanent p o s i t i o n s  i n  1981 and 1982. 

Basis of Cost f o r  Permanent P o s i t i o n s  

I n  1982, t h e  c o s t  of permanent p o s i t i o n s  w i l l  b e  $76,773,000; an  i n c r e a s e  o f  $3,486,000 from 
i n c r e a s e  r e s u l t s  from t h e  fo l lowing :  

Cost  o f  permanent p o s i t i o n s  i n  1 9 8 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cost i n c r e a s e s  i n  1982.............................................................. 

F u l l  yea r  e f f e c t  o f  1981 actions....................................... +1,410 
P a r t i a l  y e a r  e f f e c t  of 1982 actions.................................... +93 8 

F u l l  y e a r  e f f e c t  o f  1981 pay increases................................... +1,950 

Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  

Wi th in  g r a d e  and c a r e e r  advances:  

Cost d e c r e a s e s  i n  1982..................................................... 

F u l l  y e a r  e f f e c t  of 1981 actions....................................... -48 7 
P a r t i a l  y e a r  e f f e c t  o f  1982 actions.................................... -32 5 

Cost  of permanent p o s i t i o n s  i n  1982................................................. 

b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s  

1. Cost....................................... 1,306 
2 .  Workyears.................................. 119 

1 ,249 1,434 
132 123 

1982 
Budget 

E s t i m a t e  

87,297 

79,669 

76,773 

1981. The 

73,2 87 

+4,298 

-812 

76,773 

1,460 
1 2  3 



The 1982 estimate w i l l  s u p p o r t  t h e  fo l lowing  programs: 

D i s t r i b u t i o n  of Other t h a n  Full-Time Permanent Workyears 

Program Workyear s 

Coopera t ive  training................................ ............................ 
Summer employment............................................................... 
Oppor tun i ty  programs............................................................ 
Other temporary employment...................................................... 

50 
2 0  
28 
25 - 

12 3 Total......................................................................... - - 
The d e c r e a s e  i n  workyears from t h e  1981  budget  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  a 

d e c r e a s e  i n  o t h e r  temporary employment. 

1980 
1981 

Budget Current  
1982 

Budget 
Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  

(Thousands of D o l l a r s )  

c. Overtime and o t h e r  compensation.............. 1,213 1,502 1,373 1 ,436 

The i n c r e a s e  i n  over t ime  and o t h e r  compensation i n  1982 i s  r e l a t e d  p r i m a r i l y  t o  t h e  f u l l  y e a r  c o s t  
o f  t h e  October 1 9 8 0  pay i n c r e a s e .  

2 .  Fknefits......................................... 6,989 7,361 7,362 7 ,628  

Following are t h e  amounts o f  c o n t r i b u t i o n  by ca tegory :  

Civil S e r v i c e  Ret i rement  Fund. ................. 4,729 
Employee l i f e  insurance........................ 187 
Employee h e a l t h  insurance...................... 1,415 
Workmen's compensation......................... 363 
FICA........................................... 36 
Other.......................................... 2 59  

6,989 m  tal........................................ 

5,198 
218 

1 ,586 
313 

41 
5 

7 ,361 

5 ,126 
207 

1 ,518 
313 

42 
156 

7,362 

5 ,356 
22 2 

1 ,615 
34 7 

45 
43 
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The 1982 i n c r e a s e  i s  a t t r i b u t a b l e  p r i m a r i l y  t o  a n t i c i p a t e d  i n c r e a s e s  i n  h e a l t h  i n s u r a n c e  c o s t s ,  Civi l  
Service Ret i rement  Fund and Workmen's compensation.  
Department o f  Labor b i l l i n g s .  

Workmen's compensation c o s t s  are  based on t h e  

1981 1982 
1980 Budget Current  Budget - 

Actual  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands o f  D o l l a r s )  

B. Support ing Costs................................... 519 - 477 - 430 - 475 - 
.......................... 1. T r a n s f e r  o f  pe rsonne l  36 46 25 29 

T r a n s f e r  of pe rsonne l  i n  1980, 1981, and 1982 r e f l e c t s  t h e  expenses  involved i n  t h e  movement and 
temporary s t o r a g e  o f  employees' household goods,  s u b s i s t e n c e  and m i s c e l l a n e o u s  moving expenses .  
d e c r e a s e  from 1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  a r e v i s e d  number o f  r e l o c a t i o n s .  
The 1982 estimate r e f l e c t s  approx imate ly  t h e  same number o f  r e l o c a t i o n  as i n  1981. 

The 

2. Pe rsonne l  training............................. 483 431 405 44 6 

About 38% of  t h e  t r a i n i n g  c o s t  i s  f o r  t e c h n i c a l l y  o r i e n t e d  t r a i n i n g .  Another 33% i s  provided 
s p e c i f i c a l l y  f o r  t h e  s c i e n t i f i c  and e n g i n e e r i n g  s t a f f .  The remain ing  29% s u p p o r t s  o t h e r  programs, i n c l u d i n g  
a d m i n i s t r a t i v e  and c le r ica l .  The h i g h e r  t r a i n i n g  c o s t  i n  1980 i s  due t o  s p e c i a l  t r a i n i n g  r e q u i r e d  f o r  t h e  
implementat ion o f  t h e  Civil Service Reform A c t  (CSRA). The d e c r e a s e  i n  t h e  1981 budget  estimate t o  t h e  1981 
c u r r e n t  estimate r e f l e c t s  r e p h a s i n g  a p o r t i o n  o f  t r a i n i n g  requ i rements  t o  1980. The, 1982 estimate p r o v i d e s  
f o r  m a i n t a i n i n g  t r a i n i n g  a t  approx imate ly  t h e  1980-1981 average  rate,  and i n c l u d e s  a n t i c i p a t e d  i n c r e a s e s  i n  
t u i t i o n  c o s t s .  
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1980 
Actual  

TI. T B B V E L r r r r r r . . . . . . . . . . . . . . . . . . . . . . r . . . . . r r . . . . . . r r  1,066 

Summary of Fund Requirements 

A. Program Travel.................................... 804 

B. S c i e n t i f i c  and Technica l  Development Travel.. ..... 182 

C. Management and Operat ions  Travel.................. 80 

T o t a l ,  Travel................................... 1,066 

1981 
Budget Current  

E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

1,244 1,108 

1,034 900 

134 1 2 4  

76 a4 

1,244 1,108 

Explana t ion  of Fund Requirements 

900 A. Program Travel.................................... - 804 1,034 - 

1982 
Budget 

Estimate 

1,555 

1,267 

2 00 

88 

I ,  555 

1,267 

Program t ravel  i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment o f  t h e  Cen te r ' s  m i s s i o n  and a c c o u n t s  f o r  
approx imate ly  80% of  travel c o s t s .  It p r o v i d e s  funds  n e c e s s a r y  t o  manage major c o n t r a c t u a l  programs i n  
a e r o n a u t i c a l  r e s e a r c h  and t echnology ,  s p a c e  p r o p u l s i o n ,  materials r e s e a r c h  and development and energy 
technology.  Program t r a v e l  i s  a l s o  e s s e n t i a l  t o  t h e  management and procurement of l aunch  v e h i c l e s .  The 
d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  i n  t r a v e l  due t o  
budge ta ry  c o n s t r a i n t s .  The 1982 estimate p r o v i d e s  f o r  e s s e n t i a l l y  t h e  same level o f  travel ac t iv i t i e s  a s  
o r i g i n a l l y  planned i n  1981 a l o n g  w i t h  t r a n s p o r t a t i o n  and per  diem rate  i n c r e a s e s .  

..... 200 12'4 134 182 - - - B. S c i e n t i f i c  and Technical  Development Travel.. - 
S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  p e r m i t s  employees t o  p a r t i c i p a t e  i n  mee t ings  and seminars  

w i t h  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  a e r o s p a c e  community. This p a r t i c i p a t i o n  a l l o w s  them t o  b e n e f i t  from 
exposure  t o  t e c h n o l o g i c a l  advances  o u t s i d e  L e w i s ,  a s  w e l l  as t o  p r e s e n t  b o t h  accomplishments and problems t o  
t h e i r  a s s o c i a t e s .  Many of  t h e  mee t ings  a r e  working p a n e l s  convened t o  s o l v e  problems f o r  t h e  b e n e f i t  o f  t h e  
Government. "he d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate r e f l e c t s  a r e d u c t i o n  i n  
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t r a v e l  due t o  budge ta ry  c o n s t r a i n t s .  The 1982 estimate p r o v i d e s  f o r  a p a r t i a l  r e t u r n  t o  t h e  same level of 
travel a c t i v i t i e s  as  i n  1980 ,  o f f s e t  by t r a n s p o r t a t i o n  and p e r  diem ra t e  i n c r e a s e s .  

1981 1982 
Current  Budget 
E s t i m a t e  E s t i m a t e  

1980 Budget 
Actual  E s t i m a t e  

(Thousands of D o l l a r s )  

8 8  - 84 - 76 - 80 C. Management and Opera t ions  Travel.................. - 
Management and o p e r a t i o n s  travel i s  r e q u i r e d  f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  o f  g e n e r a l  management 

matters. It i n c l u d e s  travel i n  such  areas as p e r s o n n e l ,  f i n a n c i a l  management, procurement,  travel of t h e  
Center ' s  t o p  management t o  NASA Headquar te r s  and o t h e r  NASA C e n t e r s ,  and l o c a l  t r a n s p o r t a t i o n .  The number 
of t r i p s  i n  t h i s  area c o n t i n u e  t o  d e c l i n e  as i n c r e a s e d  c o s t s  more t h a n  o f f s e t  budget  growth. 

14,756 111. dFACILITIES S W V I C ~ ~ o o o ~ o o o ~ o ~ ~ ~ o ~ o o o o o ~ o ~ ~ o o o o o o  10,62 7 12,307 12,884 

Summary of Fund Requirements 

A. Maintenance and Re la ted  Services................. - 869 1 , 449 - 910 1 ,124  

1. Facilities................................... 869 1 ,365  910 1 ,124  
2 .  Equipment.................................... --- --- --- 84 

B.  C u s t o d i a l  Se~ices............................... 2,336 2 ,353  2 ,948  3,062 

C.  U t i l i t y  Services................................. 7,422 8,505 9,026 10,570 

T o t a l ,  F a c i l i t i e s  Services.. ................... 10,62 7 12,307 12,884 14,756 

Explana t ion  of Fund Requirements 

A. Maintenance and Re la ted  Se~ices................. - 869 1 , 449 - 910 1 ,124  

1. Facilities................................... 869 1,365 910 1 ,124  

RPM 10-15 



T h i s  a c t i v i t y  p r o v i d e s  f o r  t h e  o p e r a t i o n  and maintenance of f a c i l i t i e s  a t  t h e  main I n s t a l l a t i o n  a t  
Cleveland and a t  t h e  Plum Brook S t a t i o n .  - A t  Cleveland,  f a c i l i t i e s  maintenance i n c l u d e s  grounds maintenance 
and maintenance o f  h e a t i n g ,  v e n t i l a t i n g ,  and a i r- c o n d i t i o n i n g  (HVAC) equipment.  Maintenance o f  b u i l d i n g s  
and grounds a t  Plum Brook S t a t i o n  i s  accomplished by n i n e  s u p p o r t  c o n t r a c t o r  workyears.  

The d e c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate i s  due t o  t h e  r e d u c t i o n  of 
f o u r  c o n t r a c t o r  workyears and o t h e r  f a c i l i t y  maintenance a c t i v i t i e s  t o  remain w i t h i n  budge ta ry  con- 
s t r a i n t s .  The i n c r e a s e  i n  1982 i s  p r i m a r i l y  due t o  c o n t r a c t o r  r a t e  e s c a l a t i o n ,  t h e  a d d i t i o n  o f  one con- 
t r a c t o r  workyear and f a c i l i t y  maintenance work d e f e r r e d  d u r i n g  1981. 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2. Equipment... ................................. --- --- -- - 84 

Equipment purchases  planned f o r  1981 i s  no l o n g e r  r e q u i r e d .  

B. C u s t o d i a l  Services............................... 2,336 2,353 2,948 3,062 

S e c u r i t y ,  j a n i t o r i a l ,  and f i r e  p r o t e c t i o n  services a r e  provided by a s u p p o r t  c o n t r a c t o r  a t  Cleveland 
and t h e  Plum Brook S t a t i o n .  The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimates over  t h e  1981 budget  estimate i s  due 
p r i m a r i l y  t o  i n c r e a s e d  c o s t s  on  t h e  s e c u r i t y  and j a n i t o r i a l  c o n t r a c t s .  These c o n t r a c t s  w e r e  re-competed 
d u r i n g  1979, and follow-on c o n t r a c t s  c o s t  s i g n i f i c a n t l y  more t h a n  o r g i n a l l y  a n t i c i p a t e d .  Five a d d i t i o n a l  
workyears  were added i n  t h e  j a n i t o r i a l  area i n  1981 t o  service added f l o o r  space.  The change from 1981 t o  
1982 r e f l e c t s  an i n c r e a s e  i n  re imbursab le  t a s k s  o f f s e t  by c o n t r a c t o r  r a t e  e s c a l a t i o n .  

1. Secur i ty . . . . .  ....................................................................... 1,169 
2. Janitorial........................................................................... 1,537 
3. S e c u r i t y  and c u s t o d i a l  - Plum Brook Station......................................... 158 
4. Other services...................................................................... 198 

Other  services i n c l u d e  r u b b i s h  d i s p o s a l ,  f l y  a s h  removal,  and i n d u s t r i a l  c l e a n i n g  of w a l l s ,  l i g h t s  and 
windows on an  as  needed b a s i s .  
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1981 1982 
1980 Budget Current  Budget 

Ac t ua 1 E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

C. U t i l i t i e s  Services............................... 7,422 8,505 9,026 10,570 

The 1982 estimate c o v e r s  t h e  p r o j e c t e d  consumption a t  Cleveland and t h e  Plum Brook S t a t i o n .  
Electrical power i s  provided by t h e  l o c a l  u t i l i t y  company. N a t u r a l  g a s  i s  t h e  pr imary h e a t i n g  f u e l  used a t  
L e w i s  w i t h  o i l  as  a backup f u e l .  The i n c r e a s e  i n  
t h e  1981 c u r r e n t  esimate from t h e  1981 budget  estimate i s  due t o  i n c r e a s e d  u t i l i t y  rates and a new c o n t r a c t  
f o r  o p e r a t i o n  o f  t h e  Center‘s e lec t r ica l  power s u b s t a t i o n .  
consumption h e l d  e s s e n t i a l l y  level .  

A s u p p o r t  c o n t r a c t o r  o p e r a t e s  t h e  c e n t r a l  h e a t i n g  p l a n t .  

The 1982 estimate r e f l e c t s  ra te  e s c a l a t i o n ,  w i t h  

1. E l e c t r i c i t y  (166,70O/MwH)............................................................ 7,573 
2. N a t u r a l  g a s  (437,000 K C U .  ft.)...................................................... 1,827 
3. Fuel  o i l  (54,000 gal.)............................................................... 68 
4. Water and s e w a g e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 84 
5. Opera t ion  o f  e lectr ical  power substation............................................. 2 73 
6. Opera t ion  o f  c e n t r a l  h e a t i n g  plant................................................... 545 

81 7 - - 1,043 997 - - 

A. 

B.  

Summary of Fund Requirements 

3 42 - 2 14 - 115 Automatic Data Processing..................... - 
1. Equipment................................. 16 22 20 
2. Operat ions .  99 192 32 2 ............................... 
S c i e n t i f i c  and Technica l  In format ion  

1. Educat ion and in format ion .  ................ 
T o t a l ,  Techn ica l  Services.. .................. 

702 

81 7 

- 
- - 

82 9 

1,043 

- 655 

997 

- 

- - 

969 - - 

165 - 
22 

143 

804 

969 

- 
- - 
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Explana t ion  of Fund Requirements 

1981  1982 
1980 Budget Cur ren t  Budget 

(Thousands o f  D o l l a r s )  
Estimate Estimate Actua l  Estimate 

................... 165 3 42 2 14 115 - - - A. Automatic Data Process ing. .  - 
The funding p r o v i d e s  f o r  a d m i n i s t r a t i v e  d a t a  p r o c e s s i n g  i n c l u d i n g  equipment maintenance,  

programming and o p e r a t i o n s .  
8 

1. ~uipment . . . . . . . . . . . . . . .  ................. 16 22 20 2 2  

Funding i n  t h i s  c a t e g o r y  i s  r e q u i r e d  f o r  t h e  r e n t a l ,  and p e r i o d i c  replacement  and upda t ing  of 
a d m i n i s t r a t i v e  ADP equipment.  The i n c r e a s e  from 1981 t o . 1982  i s  due t o  e s c a l a t i o n  o f  lease rates.  

2 .  Operations. . . . .  .......................... 99 192 32 2 143 

Key punch services f c r  b u s i n e s s  management systems are  covered i n  t h i s  c a t e g o r y .  The i n c r e a s e  
from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate p r o v i d e s  f o r  a s t u d y  of L e w i s  management sys tems  
r e q u i r e m e n t s  f o r  ADP s u p p o r t  i n  t h e  f u t u r e .  The 1982 estimate p r o v i d e s  f o r  t h e  same level of key punch 
services a s  1980 a s  w e l l  as f o r  ra te  e s c a l a t i o n  a n t i c i p a t e d  f o r  purchased services. 

B. S c i e n t i f i c  and Technica l  Information... . . . . . . .  702 - 82 9 - 655 - 804 - 
Included i n  t h i s  a c t i v i t y  are t h e  purchase  of pamphlets ,  s u p p l i e s ,  and materials r e q u i r e d  f o r  t h e  

o p e r a t i o n  o f  t h e  Center ' s  e d u c a t i o n a l  programs, p u b l i c  i n f o r m a t i o n  services,  and t h e  o p e r a t i o n  of t h e  
V i s i t o r  In format ion  C e n t e r .  (VIC) . 

1. Education and information... . . . . . . . . . . . . .  702 82 9 655 804 

Funding f o r  o p e r a t i o n  o f  t h e  V I C ,  conduct o f  t o u r s  and s p e c i a l  e v e n t s ,  c o n s t r u c t i o n  and 
t r a n s p o r t  o f  s p e c i a l  e x h i b i t s ,  and r e l a t e d  ac t iv i t i e s  a re  inc luded  i n  t h i s  c a t e g o r y .  The d e c r e a s e  i n  t h e  
1381 c u r r e n t  estimate from t h e  1981 budget  estimate i s  due t o  t h e  n o n a v a i l a b i l i t y  of funds  f o r  p r o j e c t s  s u c h  
as upda t ing  t h e  V I C  and expansion o f  o t h e r  p u b l i c  a f f a i r s  a c t iv i t i e s .  The i n c r e a s e  i n  1982 i s  due t o  
c o n t r a c t o r  wage e s c a l a t i o n  and t h e  V I C  upda te  d e f e r r e d  from 1981. 
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v. MANAGEMENT AND OPERATIONSoooooooooo..........rrrrr. 

1981 1982 
1980 Budget Cur ren t  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2,504 2,550 2,984 

Summary of Fund Requirements 

A. A d m i n i s t r a t i v e  Communications.................. 687 731 845 946 

B. P r i n t i n g  and Reproduction...................... 102 4 30 38 

C. Transportation................................. 1,384 1,258 1,070 1,285 

D. I n s t a l l a t i o n  Common Services................... 7 72 511 605 715 

T o t a l ,  Management and Operations............. 2,945 2,504 2,550 2,984 

Explana t ion  of Fund Requirements 

94 6 - 845 - 731 - 687 A. A d m i n i s t r a t i v e  Communications.................. - 
T h i s  estimate p r o v i d e s  f o r  l e a s e d  l i n e s  and equipment f o r  l o c a l  and long d i s t a n c e  t e l e p h o n e  service, 

and nontelephone communications o u t l i n e d  below. The i n c r e a s h  t h e  1981 c u r r e n t  estimate from t h e  1981 
budget  estimate i s  due t o  a n  i n c r e a s e  i n  rates f o r  Ohio Bell equipment and l e a s e d  l i n e s .  
i s  based  on t h e  same level o f  service as  i n  1981, provided a t  h i g h e r  rates.  

The 1982 estimate 

1. Local t e lephone  service............................................................ 51 6 

This  a c t i v i t y  i n c l u d e s  t h e  l e a s e d  l i n e s  and equipment n e c e s s a r y  t o  serve t h e  Center and i s  
comprised o f  approx imate ly  1,900 i n s t r u m e n t s ,  950 s t a t i o n s  and 50  incoming and ou tgo ing  l i n e s .  

2. Long d i s t a n c e  t e l e p h o n e  service.................................................... 385 

Commercial l o n g  d i s t a n c e  c o s t s ,  FTS c o s t s ,  and o v e r s e a s  ca l l s  a re  inc luded  i n  t h i s  c a t e g o r y .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

3. Nontelephone communications........................................................ 45 

This estimate i n c l u d e s  funds  f o r  t e l e x ,  advanced record  system t e l e t y p e ,  r a p i d f a x ,  d a t a f a x ,  
t e l e c o n f e r e n c e  equipment,  ocean ic  c a b l e  service,  and usage charges  f o r  a i r l i n e  r e s e r v a t i o n  service. 

B. P r i n t i n g  and Reproduction...................... 102 - 4 - 30 - 38 - 
This  a c t i v i t y  p r o v i d e s  f o r  a d m i n i s t r a t i v e  p r i n t i n g  and c o p i e r  service. 

machine w a s  purchased i n  1980. 
r e f l e c t s  t h e  u n a n t i c i p a t e d  requirement  t o  r e p l a c e  a g i n g  o f f i c e  c o p i e r  machines i n  1981. 
estimate c o n t i n u e s  t h i s  level of equipment replacement .  

A l a r g e  c a p a c i t y  copying 
The i n c r e a s e  from t h e  1981 budget  est imate t o  t h e  1981 c u r r e n t  estimate 

The 1982 

C. Transportation................................. 1,384 1,258 1,070 1 ,285 

T h i s  a c t i v i t y  i n c l u d e s  t h e  c o s t  o f  t h e  s u p p o r t  c o n t r a c t  f o r  b u s ,  m a i l  and package d e l i v e r y  and s t o c k  
i s s u a n c e .  It a l s o  i n c l u d e s  moving and h a u l i n g  s e r v i c e s ,  motor v e h i c l e  purchase  and maintenance and a i r c r a f t  
o p e r a t i o n s  and maintenance.  
mate r e f l e c t s  t h e  d e f e r r a l  of t h e  purchase  o f  replacement  t r u c k s  i n  1981 and t h e  r e d u c t i o n  of one c o n t r a c t o r  
workyear due  t o  budget  c o n s t r a i n t s .  
d e f e r r e d  i n  1981 and c o n t r a c t o r  ra te  e s c a l a t i o n .  

The d e c r e a s e  i n  c o s t s  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  es t i-  

The 1982 budget  estimate i n c l u d e s  t h e  c o s t  of replacement  t r u c k s  

D. Installation... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 72 - 51 1 - 605 - 715 - 
This  fund ing  c o v e r s  s u p p o r t  t o  Center  management and s t a f f  ac t iv i t i e s ,  medical  services, and a 

v a r i e t y  o f  minor a d m i n i s t r a t i v e  services. 
estimate i s  due t o  h i g h e r  c o n t r a c t o r  r a t e  e s c a l a t i o n  t h a n  o r i g i n a l l y  planned and h i g h e r  rates f o r  purchased 
services and s u p p l i e s .  

The i n c r e a s e  from t h e  1981 budge t  estimate t o  t h e  1981 c u r r e n t  

The i n c r e a s e  i n  1982 i s  p r i m a r i l y  due t o  c o n t r a c t o r  ra te  e s c a l a t i o n .  

1. Center  management and staff........................................................ 230 

T h i s  funding p r o v i d e s  minor a d m i n i s t r a t i v e  services f o r  Cen te r  management and s t a f f  and 
a d m i n i s t r a t i v e  r e c o r d  keeping a t  Plum Brook S t a t i o n .  
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1981 
1980 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

1982 
Budget 

E s t i m a t e  

2. Medical services.................................................................. 32 3 

A t  Cleveland t h i s  c a t e g o r y  i n c l u d e s  t h e  c o s t  o f  s t a f f  examina t ions ,  c l i n i c  s u p p o r t ,  medica l  
s u p p l i e s  and s p e c i a l  x- ray and medical  examinat ions  f o r  t h e  in- house o c c u p a t i o n a l  h e a l t h  program. These 
services a re  provided by a s u p p o r t  c o n t r a c t o r .  A t  t h e  Plum Brook S t a t i o n ,  t h e  h e a l t h  p h y s i c i s t  e f f o r t  i s  
r e q u i r e d  t o  moni tor  t h e  n u c l e a r  r e a c t o r  and i s  provided by a s u p p o r t  c o n t r a c t o r .  

3. I n s t a l l a t i o n  s u p p o r t  services..................................................... 162 

This p rov ides  f o r  t h e  maintenance and p e r i o d i c  replacement  of a d m i n i s t r a t i v e  equipment,  
a d m i n i s t r a t i v e  s u p p l i e s ,  and pos tage .  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAB 1982 ESTIMATES 

NASA HEApQUARTERS 

DESCRIPTION 

NASA Headquar ters  i s  l o c a t e d  a t  400 Maryland Avenue, SW, Washington, D.C., and o c c u p i e s  o t h e r  b u i l d i n g s  i n  
t h e  D i s t r i c t  of Columbia, Maryland and V i r g i n i a .  Except f o r  some o f f i c e  s p a c e  l e a s e d  i n  t h e  D i s t r i c t  o f  
Columbia and a s t o r a g e  a r e a  i n  V i r g i n i a ,  p e r s o n n e l  occupy Government-owned b u i l d i n g s .  

HEADQTJARTERS ROLES AND MISSIONS 

The m i s s i o n  o f  t h e  N a t i o n a l  Aeronau t ics  and Space Admin is t ra t ion  Headquar te r s  i s  t o  p l a n  and p r o v i d e  
e x e c u t i v e  g u i d e l i n e s  f o r  t h e  implementat ion o f  n a t i o n a l  space  and a e r o n a u t i c s  programs c o n s i s t e n t  w i t h  t h e  
o b j e c t i v e s  s t a t e d  i n  t h e  N a t i o n a l  Aeronau t ics  and Space A c t  o f  1958, as  amended. These o b j e c t i v e s  are  t o :  

1. Extend o u r  knowledge of t h e  Ear th ,  i t s  environment,  t h e  s o l a r  sys tem,  and t h e  u n i v e r s e ;  

2. Expand p r a c t i c a l  a p p l i c a t i o n s  o f  space technology;  

3.  Develop, o p e r a t e ,  and improve manned and unmanned s p a c e  v e h i c l e s ;  

4. Improve t h e  c i v i l  and m i l i t a r y  u s e f u l n e s s  o f  a e r o n a u t i c a l  v e h i c l e s ,  w h i l e  minimizing t h e i r  
env i ronmenta l  e f f e c t s  and energy  consumption; 

5. Disseminate  p e r t i n e n t  f i n d i n g s  t o  p o t e n t i a l  u s e r s ;  and 

6 .  Promote i n t e r n a t i o n a l  c o o p e r a t i o n  i n  p e a c e f u l  a c t i v i t i e s  i n  s p a c e .  

The f o l l o w i n g  o f f i c e s  a t  Headquar te r s  assist  management i n  c a r r y i n g  o u t  t h e  t e c h n i c a l  a s p e c t s  o f  t h e  
m i s s i o n  : 

O f f i c e  o f  Space T r a n s p o r t a t i o n  Sys tems:  Responsible  f o r  t h e  development and a c q u i s i t i o n  a s p e c t s  of s p a c e  
f l i g h t  programs which i n c l u d e s  t h e  Space S h u t t l e ,  a v e r s a t i l e ,  economical  s p a c e  t r a n s p o r t a t i o n  system t h a t  ' 
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w i l l  b e  used t o  conduct  t h e  s p a c e  o p e r a t i o n s  o f  t h e  1980's. Included i n  space  t r a n s p o r t a t i o n  systems a r e  
o r b i t e r s ,  e n g i n e s ,  e x t e r n a l  t a n k s ,  s o l i d  r o c k e t  b o o s t e r s ,  upper s t a g e s  and ground systems.  

O f f i c e  o f  Space T r a n s p o r t a t i o n  Opera t ions :  Respons ib le  f o r  t h e  e f f e c t i v e  accomplishment o f  t h a t  p a r t  o f  
t h e  o v e r a l l  NASA program t h a t  i n v o l v e s  s p a c e  t r a n s p o r t a t i o n  o p e r a t i o n s .  Develops and implements n e c e s s a r y  
p o l i c y  f o r  a l l  space t r a n s p o r t a t i o n  system u s e r s .  Develops and implements p o l i c i e s  f o r  expendable  l aunch  
v e h i c l e  u s e r s  t o  t r a n s i t i o n  t o  t h e  STS. Promotes improvements i n  e f f e c t i v e n e s s ,  c o s t  e f f i c i e n c y  and 
t i m e l i n e s s  o f  STS performance . 

O f f i c e  o f  Space Science: Respons ib le  f o r  s c i e n t i f i c  r e s e a r c h  and development e f f o r t  u t i l i z i n g  a v a r i e t y  
o f  f l i g h t  sys tem and ground-based o b s e r v a t i o n s  t o  i n c r e a s e  man's knowledge of t h e  u n i v e r s e .  The Ear th ,  Sun, 
Moon, t h e  p l a n e t s ,  i n t e r p l a n e t a r y  s p a c e ,  o t h e r  s t a r s  and g a l a x i e s ,  and t h e  i n t e r a c t i o n  among t h o s e  b o d i e s  
and sys tems  are a l l  o b j e c t s  of t h e s e  i n v e s t i g a t i o n s .  The L i f e  Sciences  program i s  a l s o  under t h e  d i r e c t i o n  
o f  t h e  O f f i c e  o f  Space Science.  

O f f i c e  o f  Space and Terrestr ia l  A p p l i c a t i o n s :  Responsible  f o r  conduct ing r e s e a r c h  and development 
a c t i v i t i e s  l e a d i n g  t o  demons t ra t ion  and t r a n s f e r  o f  s p a c e- r e l a t e d  t echnology  and c a p a b i l i t i e s  which can b e  
e f f e c t i v e l y  a p p l i e d  and used f o r  p r a c t i c a l  b e n e f i t s  on Ear th .  These r e s e a r c h  and development a c t i v i t i e s  
i n v o l v e  t h e  fo l lowing  program a r e a s ;  r e s o u r c e s  o b s e r v a t i o n s ,  environmental  o b s e r v a t i o n s ,  space  
communications,  materials  p r o c e s s i n g  i n  s p a c e ,  a p p l i c a t i o n s  sys tems ,  technology t r a n s f e r ,  and technology 
u t i l i z a t i o n .  

O f f i c e  o f  Aeronau t ics  and Space Technology-: Responsible  f o r  t h e  a e r o n a u t i c a l ,  s p a c e  and energy r e s e a r c h  
and t echnology  programs. The a e r o n a u t i c s  program deve lops  technology c u l m i n a t i n g  i n  s a f e r ,  more e f f i c i e n t ,  
economical  and env i ronmenta l ly  a c c e p t a b l e  a i r  t r a n s p o r t a t i o n  systems which a r e  r e s p o n s i v e  t o  n a t i o n a l  
needs .  The s p a c e  r e s e a r c h  and technology program p r o v i d e s  a technology b a s e  which a n t i c i p a t e s  t h e  t e c h n i c a l  
needs  and prov, ides  technology o p t i o n s  f o r  f u t u r e  space  a c t i v i t i e s .  The energy  program p r o v i d e s  a n  i n t e r f a c e  
w i t h  and s u p p o r t  t o  t h e  Department of Energy i n  t h e  e x e c u t i o n  of i n t e r a g e n c y  r e l a t e d  ac t iv i t i e s  conducted b y  
NASA. The O f f i c e  o f  Aeronau t ics  and Space Technology i s  a l s o  r e s p o n s i b l e  f o r  c o o r d i n a t i n g  t h e  t o t a l  NASA 
program of s u p p o r t i n g  r e s e a r c h  and t echnology  r e l a t e d  t o  s p e c i f i c  programs and p r o j e c t s  t o  i n s u r e  a 
comprehensive,  p r o p e r l y  balanced Agency r e s e a r c h  and technology program. 

O f f i c e  o f  Space Tracking and Data Systems: Responsible  f o r  t h e  development,  implementat ion,  and o p e r a t i o n  
o f  t r a c k i n g ,  d a t a  a c q u i s i t i o n ,  command, communications,  and d a t a  p r o c e s s i n g  f a c i l i t i e s ,  sys tems and s e r v i c e s  
r e q u i r e d  f o r  s u p p o r t  o f  a l l  NASA f l i g h t  miss ions .  Th i s  o f f i c e  a l s o  p r o v i d e s  c e n t r a l i z e d  p lann ing  and 
systems management f o r  t h e  a d m i n i s t r a t i v e  communications o f  NASA i n s t a l l a t i o n s .  
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Research and Program Management (R&PM) fund ing  i s  used t o  suppor t  t h e  s t a f f i n g  and o p e r a t i o n  o f  NASA 
Headquar ters  i n  Washington, D.C. The o v e r a l l  c a p a b i l i t y  of t h e  Agency t o  o p e r a t e  e f f e c t i v e l y  i s  dependent 
upon s u f f i c i e n t  R&PM funds  t o  h i r e  and s u p p o r t  a Headquar ters  workforce  t o  f u r n i s h  d i r e c t i o n  and c o o r d i n a t e  
t h e  accomplishment o f  t h e  Agency miss ion.  This  p o r t i o n  of t h e  budget s u p p o r t s  t h e  accomplishment o f  t h e  
f o l l o w i n g  o b j e c t i v e s :  

o To p r o v i d e  a ba lanced  Agency Headquar te r s  workforce  c a p a b l e  o f  p l a n n i n g ,  f o r m u l a t i n g ,  advoca t ing  and 
p r o v i d i n g  e x e c u t i v e  d i r e c t i o n  t o  n a t i o n a l  programs t o  implement t h e  o b j e c t i v e s  s t a t e d  i n  t h e  Na t iona l  
Aeronau t ics  and Space Act o f  1958, a s  amended. 

o To p r o v i d e  a balanced Headquar te r s  s u p p o r t i n g  workforce  c a p a b l e  o f  p r o v i d i n g  n e c e s s a r y  a d m i n i s t r a t i v e , ’  
o p e r a t i o n a l  and l o g i s t i c a l  s u p p o r t  t o  t h o s e  Headquar ters  e lements  concerned w i t h  c a r r y i n g  o u t  t h e  
m i s s i o n  o f  t h e  N a t i o n a l  Aeronau t ics  and Space Admin is t ra t ion .  

o To p r o v i d e  adequate  f a c i l i t i e s  t o  house t h e  workforce i n  Washington, D.C. 

o To p r o v i d e  f o r  t e c h n i c a l ,  a d m i n i s t r a t i v e  and l o g i s t i c  suppor t  n e c e s s a r y  t o  f a c i l i t a t e  accomplishment of 
NASA g o a l s  and o b j e c t i v e s  as a d m i n i s t e r e d  by t h e  Headquar ters .  

The Headquar te r s  workforce  c o n s i s t s  o f  a p r o f e s s i o n a l  and c l e r i c a l  s t a f f  o rgan ized  i n t o  t h e  program 
o f f i c e s  i n d i c a t e d  above and a p p r o p r i a t e  s u p p o r t i n g  s t a f f  o f f i c e s .  Funding f o r  pay,  travel and n e c e s s a r y  
s u p p o r t  services a re  inc luded  i n  t h i s  p o r t i o n  o f  t h e  budget  submission.  Each o f f i c e  i s  a s s i g n e d  a f u n c t i o n  
c o n s i s t e n t  w i t h  t h e  NASA Headquar ters  miss ion .  The number of pe rsonne l  a u t h o r i z e d  t o  an  o f f i c e  i s  
determined by Management based on t h e  approved personne l  c e i l i n g  f o r  t h e  Agency and t h e  f u n c t i o n s  t o  b e  
performed. The composi t ion of t h e  s t a f f  of a n  o f f i c e  i s  determined by t h e  head of t h e  o f f i c e  based on t h e  
o f f i c e  c e i l i n g  and t h e  f u n c t i o n  t o  b e  performed. 
c l a s s i f i c a t i o n  s t a n d a r d s  e s t a b l i s h e d  by t h e  O f f i c e  of Personnel  Management. Overall Agency d i r e c t i o n  i s  
provided by t h e  Admin is t ra to r  and h i s  p e r s o n a l  o f f i c e  s t a f f .  He i s  a s s i s t e d  by heads  of s p e c i a l  and 
t e c h n i c a l  s t a f f  o f f i c e s  which perform f u n c t i o n s  n e c e s s a r y  t o  t h e  e f f e c t i v e  o p e r a t i o n  of t h e  Agency and t h e  
Headquar ters .  Such o f f i c e s  a r e  concerned w i t h  a d m i n i s t r a t i o n  management o r  s u p p o r t  o f  t h e  Headquar ters .  
Included are such  o f f i c e s  as  t h e  Chief Engineer ,  Chief S c i e n t i s t ,  Comptrol ler ,  General  Counsel, E x t e r n a l  
R e l a t i o n s ,  Management Opera t ions ,  Aerospace S a f e t y  Advisory Panel ,  Equal O p p o r t u n i t y ,  Procurement and t h e  
I n s p e c t o r  General .  The Headquar ters  c u r r e n t l y  h a s  e l e v e n  (11) i n s t a l l a t i o n s  throughout  t h e  U . S .  which 
perform Agency o p e r a t i o n a l  m i s s i o n s  under d i r e c t i o n  o f  t h e  Headquar ters  s t a f f .  

A l l  pe r sonne l  are appoin ted  and p a i d  c o n s i s t e n t  w i t h  
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Techn ica l  suppor t  r e q u i r e d  by Headquar te rs  i s  performed p r i m a r i l y  by s u p p o r t  service c o n t r a c t o r s .  
C u r r e n t l y ,  c o n t r a c t o r s  s u p p o r t  Headquar te rs  automatic.  d a t a  p roces s ing  and the s c i e n t i f i c  and t e c h n i c a l  
i n f o r m a t i o n  programs. Admin i s t r a t i ve  and l o g i s t i c a l  suppor t  i s  provided  by t h e  in-house workforce ass is ted  
by misce l l aneous  c o n t r a c t  s e r v i c e s .  Such s u p p o r t  i n c l u d e s  communications, p r i n t i n g ,  s u p p l i e s ,  mater ia ls ,  
equipment ,  t r a n s p o r t a t i o n ,  o c c u p a t i o n a l  medic ine  and h e a l t h ,  and o t h e r  a d m i n i s t r a t i v e  suppor t  s e r v i c e s .  

SUMMARY OF RESOURCES REQUIREMENTS 

Funding Plan By Funct ion 

1980 
Actual  

I. Personnel  and Rela ted  Costs........ . . . . . . . . . . . . . .  58,778  

11. Travel........................................... 3,187 

111. F a c i l i t i e s  Services......... . . . . . . . . . . . . . . . . . . . . .  5,790 

IV. Techn ica l  S e r v i c e s .  .............................. 14,851  

V. Management and Opera t ions  ........................ 6,944  

1981  Budget Amendment............................ --- 

T o t a l ,  fund requi rements  ....................... 89,550  

1981  
Budget Curren t  

E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

64,037  63 ,683  

3 ,236  3,627 

5,804 5,783 

16 ,878  17 ,717  

7 , 6 7 4  8 ,621  

- 1,355 --- 
96,274 99,431 

1982  
Budget 

E s t i m a t e  

65,478  

3 ,949  

6 ,326  

19 ,942  

11 ,097  

106,792 
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, 
D i s t r i b u t i o n  o f  Permanent P o s i t i o n s  by Program 

1981  1982 
Budget 1980  Budget Current  

Actual  E s t i m a t e  E s t i m a t e  Estimate 

D i r e c t  P o s i t i o n s  

Space T r a n s p o r t a t i o n  Systems and Operations... . . . . . . .  203 - 
Space shuttle...................................... 89  
Space f l i g h t  o p e r a t i o n s .  ........................... 103 
Expendable l a u n c h  vehicles......................... 11 

230 - 230 - 2 30 - 
89  110  112 

130 107 105 
1 1  1 3  1 3  

1 1 4  - 1 1 4  - 1 1 4  - 114  Space Science........................................ - 
Phys ics  and astronomy.............................. 60 
P l a n e t a r y  e x p l o r a t i o n .  ............................. 31 
L i f e  sciences...................................... 23 

60 60 
31 31 
23  23 

60  
31 
23 

1 1 4  - 1 1 4  - 1 1 4  - 114  Space and Terrestrial  Applications... . . . . . . . . . . . . . . . .  - 
Space applications................................. 95 
Technology utilization... . . . . . . . . . . . . . . . . . . . . . . . . . .  19  

95 
1 9  

94 94  
20  20  

1 3 4  - 134 - 142 - 142 Aeronau t ics  and Space Technolopy..................... - 
A e r o n a u t i c a l  r e s e a r c h  and technology............... 74  74 63 63 

Energy technology.......................... ........ 21 21 27 27 
Space r e s e a r c h  and technology...  ................... 47 47 44 44  

57 - 57 - 52 - 5 c  Space Tracking and Data Systems...................... - 
57 

S u b t o t a l ,  d i r e c t  pos i t ions . . . .  ................... 623 652 649 649 

Track ing  and d a t a  acquisi t ion. . . . . . . . . . . . . . .  ....... - - 57 - 52 - 50 

Management and Opera t ions  Support  Posit ions. . . . . . . . . .  893 - 933  - 937 - 93 7 - 
T o t a l ,  permanent positions....................... 1 , 516 1,585 1,586 1 ,586 
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RESOURCE R E Q U I R W W T S  BY FUNCTION 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

64,037 63,683 

Summary of Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a. Permanent p o s i t i o n s  ........................ 
b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s . . .  
c .  Reimbursable detailees..................... 
d. Overtime and o t h e r  compensation............ 

53,497 
1 ,446  

537 
2,184 

52 ,721  
1 ,939 

532 
1,245 

54,310 
1,947 

508 
1 , 245 

47,773 
2 ,223 

475 
1 ,370 

Sub t o t a l ,  Compensation. .................... 51,841 57,664 56,437 58 ,010  

5,246 4,989 5,110 5 ,245  2 .  Benefits....................................... 

S u b t o t a l ,  Compensation and B e n e f i t s . .  ...... 57,087 62 ,653  61,547 63,255 

B. Support ing Costs  

1. T r a n s f e r  o f  pe rsonne l  .......................... 
2. O f f i c e  o f  Personnel  Management services........ 
3. Personne l   training................^............ 

86 1 
176  

1 ,099  

1 , 0 1 6  
187 

1 , 0 2 0  

581 
297 
813 

400 
146  
838  

S u b t o t a l ,  Support ing Costs................... 2,136 2 ,223  1 , 691 1 ,384 

T o t a l ,  Pe rsonne l  and Re la ted  C o s t s  ................. 63,683 65 ,478  58,778 64 ,037  
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Exp 1 ana t i o n  o f Fund Re q u i r  emen t s 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Compensation and Benefits.......................... 57,087 62,653 61,547 63,255 

1. Compensation................................... 51,841 57,664 56,437 58,010 

a. Permanent positions........................ 47,773 53,497 52 , 721 54,310 

The estimates shown w i l l  s u p p o r t  1,586 permanent p o s i t i o n s  i n  1981 and 1982. 

Basis of Cost f o r  Permanent P o s i t i o n s  

I n  1982, t h e  c o s t  of permanent p o s i t i o n s  w i l l  b e  $54,310,000 an  i n c r e a s e  o f  $1,589,000 from 1981- The 
i n c r e a s e  r e s u l t s  from t h e  fo l lowing :  

Cost  o f  permanent p o s i t i o n s  i n  1981............................................... 52,721 

Cost i n c r e a s e  i n  1982............................................................. +2,284 
Within  g r a d e  and career advances:  

F u l l  y e a r  e f f e c t  o f  1982 actions...................................... +1,280 
P a r t i a l  y e a r  e f f e c t  of 1982 actions................................... +963 

F u l l  y e a r  e f f e c t  o f  1981 pay increases...................~~............. +4 1 

Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  
Cost d e c r e a s e s  i n  1982.................................................... 

F u l l  yea r  e f f e c t  of 1981 actions...................................... -41 7 
P a r t i a l  y e a r  e f f ec t  o f  1982 actions................................... -2 78 

-695 

Cost of permanent p o s i t i o n s  i n  1982..................................................... 54,310 
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1981 1982 
1980 Budget Curren t  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s  ) 

b. Other t h a n  f u l l- t i m e  permanent p o s i t i o n s  

1. cost......................................... 2,223 1,446 1,939 1,947 
2. Workyears....... ............................. 150 1 4 1  130 132 

The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate i s  p r i m a r i l y  due t o  t h e  e f f e c t  
o f  t h e  October  1980 pay i n c r e a s e .  The 1982 estimate i n c l u d e s  132 workyears ,  which w i l l  b e  used t o  suppor t  
t h e  fo l lowing  programs: 

D i s t r i b u t i o n  of  Other  Than Full-Time Permanent Workyears 

Program TJo rkyear  s 

Coopera t ive  training......................................................................... 12 
Summer e m p l o ~ e n t . .  ........................................................................... 20 

Other  temporary e m p l o ~ e n t  - 
Oppor tuni ty  programs......................................................................... 31 ................................................................... 69 

132 Total...................................................................................... -- - 

1981 1982 
1980 Budget Current  Budget 

Ac t ua 1 E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

c. Reimbursable detailees........................... 475 537 5 32 508 

The services o f  a small  group o f  m i l i t a r y  o f f i c e r  and c i v i l i a n  d e t a i l e e s  from o t h e r  Government a g e n c i e s  
are u t i l i z e d  by NASA Headquarters  where such  ass ignments  are  of  mutual b e n e f i t .  The number of pe r sonne l  
d e t a i l e d  var ies  from seven t o  s i x t e e n ,  a l l  o f  whom are  a s s igned  t o  Headquar te rs  program o f f i c e s  w i th  t h e  
e x c e p t i o n  o f  t h r e e  who are a s s igned  t o  t h e  O f f i c e  of F a c i l i t i e s .  
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1981 1982 
1980 Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

Actual  

d. Overtime and o t h e r  compensation.................. 1,370 2 ,184  1 ,245 1 , 2 4 5  

The d e c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981  c u r r e n t  estimate r e f l e c t s  t h e  r e v i s i o n  o f  
over t ime  estimates f o r  t h e  c u r r e n t  y e a r .  The 1982  estimate i s  leve l  w i t h  1981 .  

2. Benefits......................................... 5,246 4 ,989 5 ,110  

Following are t h e  amounts of c o n t r i b u t i o n s  by ca tegory :  

Civi l  Service Ret i rement  Fund.................. 3,450 3,755 3 ,682 
Employee l i f e  insurance........................ 1 4 4  166 166 
Employee h e a l t h  insurance...................... 7 70 830  886 
Workmen's compensation.......................... 143  150  167 
F I C A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 88 90 

119 Other benefits................................. 668 --- 
Total........................................ 5,246 4 ,989  5 , 1 1 0  

The i n c r e a s e  i n  t h e  1981  c u r r e n t  estimate from t h e  1981  budget  estimate r e f l e c t s  i n c r e a s e d  
~ 

compensation c o s t s  based on t h e  Department o f  Labor b i l l i n g s  and i n c r e a s e s  i n  h e a l t h  i n s u r a n c e  and o t h e r  
b e n e f i t s .  

E.  Suppor t ing  Costs............................ 1,691 1 ,384 2 ,223  2 ,136  

1 .  T r a n s f e r  of personnel.. . . . . .  .......... 581 400 861 1,016 

The c o s t s  a s s o c i a t e d  w i t h  t h e  t r a n s f e r  o f  pe rsonne l  i n c l u d e  t h e  movement of household goods ,  
s u b s i s t e n c e  and temporary expenses ,  rea l  estate  c o s t s  and misce l l aneous  moving expenses  r e l a t e d  t o  change o f  
d u t y  s t a t i o n .  
estimate. The 1982  estimate r e p r e s e n t s  a s l i g h t  i n c r e a s e  i n  t h e  number o f  r e l o c a t i o n s  o v e r  1981. The 
estimates f o r  1981  and 1982 are  based on t h e  c u r r e n t  a v e r a g e  c o s t  o f  r e l o c a t i o n s  e s t i m a t e d  a t  Headquar te r s  
and i n  a n t i c i p a t i o n  o f  b r i n g i n g  on board a d d i t i o n a l  pe rsonne l  t o  work i n  t h e  Space T r a n s p o r t a t i o n  Systems 
and Opera t ions  areas. 

The 1981 c u r r e n t  estimate r e f l e c t s  a n  i n c r e a s e d  number of  r e l o c a t i o n s  o v e r  t h e  1981  budget  

5,245 

3 ,793 
1 7 0  
930 
16 7 

90 
95 

5 ,245 

Workmen's 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

2. O f f i c e  o f  Personne l  Management services.... 297 146 176 187 

Headquar te r s  re imburses  t h e  O f f i c e  o f  Personne l  Management (OPM) and o t h e r s  f o r  i n v e s t i g a t i o n  o f  new 
h i r e s  f o r  t h e  e n t i r e  Agency. The c o s t  o f  i n v e s t i g a t i o n s  i s  a f u n c t i o n  of two v a r i a b l e s ,  t h e  number of 
i n v e s t i g a t i o n s  t o  b e  conducted and t h e  u n i t  c h a r g e  made by t h e  OPM o r  o t h e r  a g e n c i e s .  There i s  a l s o  a 
payment t o  OPM f o r  Federa l  wage system surveys .  The 1982 level i s  e s s e n t i a l l y  t h e  same as  1981. 

3. Personne l  t r a i n i n g  ......................... 813 838 1,099 1 ,020 

The maintenance and expansion o f  t h e  s k i l l s  i s  e s s e n t i a l  i n  c a r r y i n g  o u t  t h e  Agency's many complex 
t e c h n i c a l  programs. P a r t  of t h e  t r a i n i n g  c o n s i s t s  o f  c o u r s e s  o f f e r e d  by o t h e r  Government a g e n c i e s ,  u s u a l l y  
f o r  a f e e .  The remainder  o f  t h e  t r a i n i n g  i s  provided through nongovernmental s o u r c e s .  The c o s t s  are f o r  
t u i t i o n ,  f e e s  and r e l a t e d  c o s t s  f o r  t r a i n i n g  a t  c o l l e g e s ,  u n i v e r s i t i e s ,  t e c h n i c a l  i n s t i t u t i o n s ,  and f o r  t h e  
c o s t  o f  seminars  and workshops i n  which g roups  of Headquar ters  and F i e l d  Center  employees receive 
t r a i n i n g .  The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate o v e r  t h e  1981 budget  estimate i s  due t o  new t r a i n i n g  
requ i rements  f o r  t h e  Civil  S e r v i c e  Reform A c t  implementation.  The 1982 estimate i s  e s s e n t i a l l y  t h e  1981 
level  b e f o r e  t r a i n i n g  n e c e s s a r y  f o r  t h e  C i v i l  Service Reform Act. 

11. TBBVEL.....rr....rrr.rrr.......................... 3,187 3,236 3,627 3,949 

Summary of Fund Requirements 

A. Program Travel.................................... 1,789 

B. S c i e n t i f i c  and Technica l  Development Trave l . .  ..... 449 

C. Management and Opera t ions  Travel.................. 949 

T o t a l ,  Travel....................................... 3,187 

1 ,713 

323 

1 , 200 

3,236 

2,206 2,486 

35 1 393 

1,070 1 , 070 

3,627 3,949 
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Explana t ion  o f  Fund Requirements 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

A. Program Travel..........................,......... 1 , 789 1,713 2,206 2,486 

Program travel funds  are  used i n  s u p p o r t  o f  NASA's r e s e a r c h  and development programs, such  as  t h e  Space 
S h u t t l e ,  Space F l i g h t  Opera t ions ,  Aeronau t ics  and Space Technology, Space and Terrestrial  A p p l i c a t i o n s ,  
Space Sc ience ,  and o t h e r  d i r e c t  Research and Development (R&D) p r o j e c t s .  Th i s  c a t e g o r y  r e p r e s e n t s  approxi-  
mate ly  63  p e r c e n t  of t h e  Headquar ters  travel requ i rements  f o r  1982. The i n c r e a s e s  i n  t h e  c u r r e n t  
1981 and 1982 estimates a re  a r e s u l t  o f  i n c r e a s e d  c o s t s  and travel a s s o c i a t e d  p r i m a r i l y  w i t h  Space S h u t t l e  
development and p r e p a r a t i o n  f o r  space  t r a n s p o r t a t i o n  systems o p e r a t i o n s .  

B. S c i e n t i f i c  and Technica l  Development Travel....... 449 - 323 - 351 - 393 - 
S c i e n t i f i c  and t e c h n i c a l  development t ravel  p e r m i t s  employees t o  p a r t i c i p a t e  i n  mee t ings  and seminars  

w i t h  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  a e r o s p a c e  community. 
exposure  t o  t e c h n o l o g i c a l  advances i n  t h e  f i e l d  which ar ise o u t s i d e  NASA, as  w e l l  as t o  p r e s e n t  b o t h  
accomplishments and problems t o  t h e i r  a s s o c i a t e s .  
s o l v e  c e r t a i n  problems f o r  t h e  b e n e f i t  o f  t h e  Government. The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate o v e r  
t h e  1981 budget  e s t i m a t e  r e f l e c t s  a n  a t t e m p t  t o  a l i g n  1981 travel i n  t h i s  c a t e g o r y  more c l o s e l y  w i t h  1980 
a c t u a l  exper ience .  The i n c r e a s e  i n  1982 o n l y  p a r t i a l l y  o f f s e t s  a n t i c i p a t e d  c o s t  i n c r e a s e s  and r e s u l t s  i n  a 
s l i g h t  d e c l i n e  i n  t h e  number o f  t r i p s  from t h e  1981 level .  

This  p a r t i c i p a t i o n  a l l o w s  p e r s o n n e l  t o  b e n e f i t  from 

Many o f  t h e s e  mee t ings  a re  working p a n e l s  convened t o  

C. Management and Opera t ions  Travel.................. - 949 1,200 1,070 1 ,070  

Management and o p e r a t i o n s  t ravel  i s  f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of g e n e r a l  management matters,  
t ravel  by s e n i o r  o f f i c i a l s  t o  review Center  requ i rements  and o p e r a t i o n s .  Travel by f u n c t i o n a l  managers i n  
such areas a s  personne l ,  f i n a n c i a l  management, and procurement t o  a s s u r e  agency p o l i c i e s  and p rocedures  are 
b e i n g  implemented throughout  t h e  Agency; l o c a l  t r a n s p o r t a t i o n ;  and Congress ional  t r a v e l .  The 1981 c u r r e n t  
estimate w a s  reduced from t h e  1981 budge t  estimate due t o  budge ta ry  c o n s t r a i n t s .  The level of travel i s  
f u r t h e r  reduced i n  t h e  1982 estimate due t o  e s c a l a t i n g  c o s t s .  
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1981  1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

5,783 6,326 

NASA Headquar te r s  i n v o l v e s  a complex o f  b u i l d i n g s  i n  t h e  D i s t r i c t  of Columbia, Maryland and 
V i r g i n i a .  
i n  accordance w i t h  P.L. 92-313. The l e a s e d  f a c i l i t i e s  i n  V i r g i n i a  w i l l  b e  g i v e n  up i n  t h e  f o u r t h  q u a r t e r  
1981 upon complet ion of t h e  move o f  t h e  Headquar te r s  warehouse t o  t h e  Goddard Space F l i g h t  Center .  The 
c u r r e n t  complex encompasses 556,656 g r o s s  s q u a r e  f e e t  of b u i l d i n g  s p a c e  i n c l u d i n g  s i x  b u i l d i n g s .  Th i s  
complex of pr imary o f f i c e  s p a c e  s u p p o r t s  a n  a v e r a g e  d a i l y  Headquar ters  p o p u l a t i o n  of 2,000 personne l .  

These are Government-owned and l e a s e d  b u i l d i n g s  f o r  which NASA must p r o v i d e  reimbursement t o  GSA 

Summary of Fund Requirements 

A. Ren ta l  of Real Property............................ 4,868 5,011 4,994 5,005 

B. Maintenance and Re la ted  Services.. ................. 7 1 7  5 98 - 536 - 1,043 

1. Facilities..................................... 717 598 536 800 
243 2. Quipment ...................................... --- --- --- 

C. C u s t o d i a l  Services................................. 205 195 2 53 278 

T o t a l ,  F a c i l i t i e s  Services....................... 5,790 5,804 5,783 6,326 

Explana t ion  of Fund Requirements 

A. Ren ta l  of Real Property....................... 4,868 5,011 4,994 5,005 

P u b l i c  Law 92-313 r e q u i r e s  t h a t  a g e n c i e s  b e  charged f o r  space  and r e l a t e d  services provided by t h e  General  
Services A d m i n i s t r a t i o n  (GSA) a t  approximate  commercial e q u i v a l e n t  rates. The amounts provided h e r e  cover  
t h e  c o s t  o f  o f f i c e  and warehouse s p a c e  u t i l i z e d  by NASA Headquar ters  pe rsonne l .  However, t h e  warehouse 
s p a c e  w i l l  b e  g i v e n  up i n  t h e  f o u r t h  q u a r t e r  1981, which i s  t h e  c a u s e  of t h e  d e c r e a s e  between t h e  1981 
budget  est imate and c u r r e n t  estimate. The 1981 c u r r e n t  and t h e  1982 budge t  est imate r e f l e c t s  i n c r e a s e d  
r e n t a l  rates as p r o j e c t e d  by GSA. 
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1981  1982 
Cur r e n t  Budget 1980 Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

B. Maintenance of Re la ted  Services.................... - 717 - 5 98 - 536 1,043 

1. Facilities.~..................................... 71 7 598 536 800 

This  estimate i n c l u d e s  maintenance,  r e p a i r  and a l t e r a t i o n s  o f  b u i l d i n g s  such as p a r t i t i o n  changes ,  
t e l e p h o n e  changes  and g e n e r a l  b u i l d i n g s  maintenance.  The d e c r e a s e  i n  t h e  1981  c u r r e n t  estimate from t h e  
1981 budget  estimate r e f l e c t s  d e f e r r a l  of maintenance and r e p a i r  t o  1982. The 1982 estimate r e f l e c t s  
i n c r e a s e d  requ i rements  a s s o c i a t e d  w i t h  a n t i c i p a t e d  changes i n  t h e  u t i l i z a t i o n  o f  o f f i c e  space .  

243 2. Equipment ........................................ --- --- --- 
T h i s  fund ing  p r o v i d e s  f o r  purchase  and i n s t a l l a t i o n  of a d d i t i o n a l  a i r- c o n d i t i o n i n g  c a p a c i t y  f o r  t h e  

Headquar ters  Computer F a c i l i t y .  The c u r r e n t  a i r- c o n d i t i o n i n g  c a p a c i t y  i s  i n a d e q u a t e  and h a s  caused 
equipment f a i l u r e  i n  t h e  s u m m e r  months. 

2 78 - 253 - 195 - 2 05 C .  C u s t o d i a l  Services................................. - 
1. S e c u r i t y  guard service......................... 202 190 248 273 

These funds  cover  s e c u r i t y  guard service i n  t h e  v a r i o u s  Headquar te r s  b u i l d i n g s .  The i n c r e a s e s  i n  
t h e  1981  c u r r e n t  estimate and t h e  1982 budget  estimate r e f l e c t s  i n c r e a s e d  rates by GSA. 

2. S e c u r i t y  alarm systems......................... 3 5 5 5 
\ 

This  estimate i n c l u d e s  reimbursement t o  GSA f o r  t h e  i n s t a l l a t i o n  and maintenance of t h e  s e c u r i t y  
alarm systems and equipment i n  t h e  NASA Headquar te r s  b u i l d i n g s .  
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands b f D o l l a r s )  

16,878 19,942 

Summary of Fund Requirements 

A .  Automatic Data Processinq......................... 5,297 5,404 5,319 6,186 

1. ~ u i p m e n t  1,067 1,095 1,088 1,441 ..................................... 
2. Operations.................................... 4,230 4,309 4,231 4,745 

B. S c i e n t i f i c  and Technica l  Information... . . . . . . . . . . .  9,082 10,987 11,817 13,047 

1. L i b r a r y  265 223 291 339 ....................................... 
12,708 2. Educat ion and Information..................... 8,817 10,764 11,526 

C. Shop Support  and Services......................... 4 72 487 581 70 9 

19,942 T o t a l ,  Techn ica l  Services....................... 14,851 16,878 17,717 

Explana t ion  of Fund Requirements 

6,186 A. Automatic Data Processing. . . . .  .................... 5,297 5,404 5,319 

T h i s  estimate p r o v i d e s  f o r  t h e  lease, purchase ,  maintenance,  programming and o p e r a t i o n s  services of ADP 
e q u i  pmen t . 

1,088 1,441 1. Equipment.. ................................... 1,067 1,095 . 
This  fund ing  p r o v i d e s  f o r  t h e  maintenance and lease of ADP equipment.  The d e c r e a s e  between t h e  

The 1981  budget  estimate and t h e  c u r r e n t  estimate r e f l e c t s  s a v i n g s  due t o  purchase  o f  l e a s e d  equipment. 
i n c r e a s e  i n  1982 i s  due t o  i n c r e a s e d  c o s t s  o f  l e a s i n g  equipment,  i n c r e a s e  i n  maintenance c o s t s ,  and r e n t a l  
o f  a d d i t i o n a l  p e r i p h e r a l  equipment. 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands of D o l l a r s )  

2. Operations... . . . . . . . . .  ........................ 4,230 4,309 4,231 4,745 

T h i s  fund ing  p r o v i d e s  f o r  t h e  programming and o p e r a t i n g  services f o r  p a y r o l l ,  account ing ,  
procurement ,  p e r s o n n e l ,  and c o n t r a c t s  r e p o r t s .  The d e c r e a s e  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 
budge t  estimate i s  due t o  a r e d u c t i o n  i n  t i m e  s h a r i n g  services p a r t i a l l y  o f f s e t  by a s i x  workyear i n c r e a s e  
i n  c o n t r a c t s .  The i n c r e a s e  i n  t h e  1982 estimate i s  due t o  c o s t  e s c a l a t i o n  and i n c r e a s e d  e f f o r t  t o  app ly  ADP 
t o  t h e  areas of  procurement,  l e g a l  r e s e a r c h  and l i t i g a t i o n  s u p p o r t ,  and i n s t i t u t i o n a l  r e s o u r c e s  management. 

B. S c i e n t i f i c  and Technica l  Information............... 9,082 10,987 11,817 13,047 

1. Libraries...................................... 265 223 291 339 

The t e c h n i c a l  l i b r a r i e s  p r o v i d e  r e f e r e n c e  a c q u i s i t i o n ,  c a t a l o g i n g ,  t r a n s l a t i n g  and d i s s e m i n a t i o n  
services t o  a l l  NASA employees. The i n c r e a s e s  i n  t h e  1981 c u r r e n t  estimate from t h e  1981 budget  estimate 
and t h e  1982 estimate are due t o  i n c r e a s e d  c o s t s  f o r  books and p e r i o d i c a l s  as w e l l  as a t h r e e  workyear 
c o n t r a c t  f o r  l i b r a r y  services i n i t i a t e d  i n  1981. 

2. Educat ion and information...................... 8,817 10,764 11,526 12,708 

Two major a c t i v i t i e s  are con ta ined  i n  t h i s  s u b f u c t i o n :  educational-informational programs and t h e  
NASA Headquar te r s  s c i e n t i f i c  and t e c h n i c a l  i n f o r m a t i o n  a c t i v i t y .  The i n c r e a s e  i n  t h e  1981 c u r r e n t  estimate 
from t h e  1981 budget  estimate r e f l e c t s  i n c r e a s e d  c o s t s  o f  s u p p o r t  c o n t r a c t s .  The 1982 estimate r e f l e c t s  
f u l l  fund ing  of e s s e n t i a l l y  t h e  same level of services as  i n  1981. 

a. Education and in format ion  program................................................... 2,543 

The e d u c a t i o n  and i n f o r m a t i o n  programs p r o v i d e  f o r  t h e  g a t h e r i n g  and d i s s e m i n a t i o n  of 
i n f o r m a t i o n  abou t  t h e  Agency's programs t o  t h e  mass communications media,  t h e  g e n e r a l  p u b l i c ,  and t o  t h e  
e d u c a t i o n a l  community a t  t h e  e lementa ry  and secondary levels .  A s s i s t a n c e  t o  t h e  mass communications media 
i n c l u d e s  t h e  g a t h e r i n g  and e x p o s i t i o n  of newsworthy material i n  s u p p o r t  of t h e i r  r e q u e s t s  and t a k e s  such 
forms a s  p r e s s  k i t s ,  news releases, t e l e v i s i o n  and r a d i o  i n f o r m a t i o n  t a p e s  and c l i p s ,  and f e a t u r e  
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material. Research,  development,  and o p e r a t i o n a l  m i s s i o n s  i n  a e r o n a u t i c s  and space  p r o v i d e  s u b s t a n t i v e  
knowledge and serve a s  an  e d u c a t i o n a l  s t i m u l u s  t o  s t u d e n t s  and t e a c h e r s .  NASA responds  t o  expressed  needs  
o f  s t u d e n t s  by deve lop ing  cur r i cu lum supplements  i n  space- re la ted  areas such  as  p h y s i c s ,  b i o l o g y ,  c h e m i s t r y ,  
and math;  a s s i s t a n c e  t o  over  1 ,000 t e a c h e r  workshops and p r o f e s s i o n a l  e d u c a t i o n  mee t ings  (wi th  o v e r  30,000 
t e a c h e r s  p a r t i c i p a t i n g ) ;  and p a r t i c i p a t i o n  i n  s c i e n c e  f a i r s .  The l a r g e s t  s i n g l e  program i s  t h e  Aerospace 
Educat ion Sc ience  program, a t o u r i n g  s p a c e  s c i e n c e  e d u c a t i o n  l e c t u r e  demons t ra t ion  u n i t .  This program a l s o  
p r o v i d e s  f o r  Equal Employment Oppor tun i ty  e x h i b i t s  and f i l m s  t o  r e l a t e  t h e  key r o l e s  t h a t  women and 
m i n o r i t i e s  have i n  t h e  U.S. Space Program t o  h i g h  s c h o o l s ,  c o l l e g e s  and t h e  p u b l i c .  

1981 1982 
1980 Budget Current  Budget 

E s t i m a t e  Actual  E s t i m a t e  E s  t i m a  te 
(Thousands of D o l l a r s )  

b. S c i e n t i f i c  and t e c h n i c a l  infor~tion............................................... 10,165 

The s c i e n t i f i c  and t e c h n i c a l  i n f o r m a t i o n  a c t i v i t y  i n c l u d e s  t h e  c o s t  of t h e  NASA S c i e n t i f i c  and 
Technica l  In format ion  F a c i l i t y  (STIF) ,  documentat ion and p u b l i c a t i o n  services, sys tems development,  and 
t r a n s l a t i o n  services. 
1982. The c o s t  of a l l  o t h e r  i n f o r m a t i o n  services i s  e s t i m a t e d  a t  approx imate ly  $5.5 m i l l i o n  i n  1982. These 
c o s t s  a r e  f o r  t h e  documentation o f  worldwide a e r o s p a c e  j o u r n a l  and r e p o r t  l i t e r a t u r e ;  monographs and 
t e c h n i c a l  reviews; a n a l y z i n g ,  e v a l u a t i n g ,  and t e s t i n g  new methods and systems i n  t h e  f i e l d  of s c i e n t i f i c  
communications t o  i n c r e a s e  t h e  e f f e c t i v e n e s s  o f  t h e  t e c h n i c a l  i n f o r m a t i o n  program; and t r a n s l a t i n g  f o r e i g n  
language t e c h n i c a l  books,  r e p o r t s ,  and j o u r n a l  a r t i c l e s  r e q u i r e d  t o  m e e t  t h e  needs  of NASA and i t s  
c o n t r a c t o r  s c i e n t i f i c  pe rsonne l  t o  keep a b r e a s t  o f  world developments i n  t h e  space  s c i e n c e  and r e l a t e d  
f i e l d s .  

The l a r g e s t  r equ i rement  i s  t h e  NASA STIF, w i t h  a n  e s t i m a t e d  c o s t  of $4.7 m i l l i o n  i n  

709 - 5 8 1  - 472 487 C.  Shop Support  and Services......................... - 
These f u n d s  p r o v i d e  f o r  t h e  c o n t i n u a t i o n  of s t u d i e s  on r e l i a b i l i t y ,  c o s t  e v a l u a t i o n s  ana NASA-wide 

S a f e t y ,  R e l i a b i l i t y  and Q u a l i t y  Assurance S tandards .  They a l s o  p r o v i d e  f o r  g r a p h i c  and photo p r o c e s s i n g  
services. The i n c r e a s e  i n  t h e  1981 c u r r e n t  budget  over  t h e  1981 budget  estimate i s  due t o  t h e  i n i t i a t i o n  o f  
f i r e  s a f e t y  s t u d i e s .  The i n c r e a s e  i n  t h e  1982 budget  i s  due t o  i n c r e a s e d  c o s t s  o f  g r a p h i c s  and photographic  
s u p p l i e s  and materials and t o  a r e v i s i o n  o f ,  and t h e  a d d i t i o n  o f  new commodities t o ,  t h e  NASA s t a n d a r d  p a r t s  
a p p l  i c  a t  i o n  document a t  ion .  
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V. 

1981 1982 
1980  Budget Cur ren t  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

6,944 7,674 8,621 11,097 

Summary of Fund Requirements 

A. A d m i n i s t r a t i v e  Communications.................. 1,272 1 ,417 1,462 1 ,681  

B. P r i n t i n g  and k p r o d u c t i o n . . . . . .  ................ 1,352 1 ,002  1 ,173 1 ,277  

C. Transportation... . . . . . . . . . . . . . . . . . . . . . . .  ....... 352 435 422 1 ,954 

D.  I n s t a l l a t i o n  Common Services................... 3,968 4 ,820  5 ,564  6 ,185 

T o t a l ,  Management and Operations... . . . . . . . . . .  6,944 

Explana t ion  of Fund Requirements 

A. A d m i n i s t r a t i v e  Communications...................... 1,272 

7 ,674 

1,417 

8,621 

1,462 1 ,681  

Inc luded  i n  t h i s  c a t e g o r y  are t h e  c o s t s  o f  l e a s e d  l i n e s ,  l o n g  d i s t a n c e  t o l l s ,  t e l e p h o n e  exchange 
services, and o t h e r  communications. The i n c r e a s e  from t h e  1981  c u r r e n t  estimate t o  t h e  1982 budget  estimate 
i s  due  t o  ra te  i n c r e a s e s  f o r  FTS, l o c a l  t e l e p h o n e  and exchange services, and l o n g  d i s t a n c e  t o l l s .  - 

1. Long d i s t a n c e  t e lephone  service..................................................... 975 

Covers c o s t  o f  l e a s e d  l i n e s  and l o n g  d i s t a n c e  t o l l s .  

2. Nontelephone communications ( i n c l u d e s  TWX) services................................. 7 2  

3. Other communication services........................................................ 6 3 4  

I n c l u d e s  c o s t  o f  o p e r a t i o n  of t e l e p h o n e  exchange services. 
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i n p  and Reproduc 

1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

ion.......................... 1,352 - 1 , 002 1,173 1,277 

A d m i n i s t r a t i v e  p r i n t i n g  i n c l u d e s  funds  f o r  c o n t r a c t u a l  p r i n t i n g  and t h e  r e l a t e d  composi t ion and b i n d i n g  
This  i n c l u d e s  services performed by o t h e r  a g e n c i e s ,  c h i e f l y  t h e  Government P r i n t i n g  O f f i c e ,  o r  o p e r a t i o n s .  

b y  commercial p r i n t i n g  f i r m s .  
m i c r o f i l m i n g ,  and o t h e r  r e p r o d u c t i o n s  are inc luded .  
c u r r e n t  estimate and i n  t h e  1982 budget  estimate are  due t o  an  i n c r e a s e  i n  t h e  c o s t  of paper ,  s u p p l i e s  and 
materials. 

All common p r o c e s s e s  o f  d u p l i c a t i n g  i n c l u d i n g  p h o t o s t a t i n g ,  b l u e p r i n t i n g ,  
The i n c r e a s e s  from t h e  1981 budget  e s t i m a t e . t o  t h e  1981 

C. Transportation..................................... 352 - 435 - 422 1,954 

T r a n s p o r t a t i o n  services i n c l u d e  r e n t a l  o f  t r u c k s ,  as w e l l  a s  t h e  movement of s u p p l i e s ,  materials,  
equipment and r e l a t e d  i t e m s .  
a i r c r a f t  which i s  a s s i g n e d  t o  t h e  Jet Propu ls ion  Labora to ry ,  b u t  funded th rough  NASA Headquar ters .  The 1982 
estimate i n c l u d e s  t h e  c o s t  o f  r e p l a c i n g  a n  18-year-old Queen Air a i r c r a f t  w i t h  a more modern f u e l  e f f i c i e n t ,  
t u r b i n e  powered, r e l i a b l e  a i r c r a f t .  Th i s  replacement  i s  i n  keeping w i t h  t h e  requirement  t o  upgrade t h e  
Queen Air a i r c r a f t  w i t h i n  NASA, a s  o t h e r  a g e n c i e s  have,  w i t h  newer a i r c r a f t  t h a t  w i l l  p r o v i d e  long- term 
d e p e n d a b i l i t y .  
performance i n . s a t i s f y i n g  NASA's c o n t i n u i n g  needs .  

Also i n c l u d e d  i s  t h e  c o s t  of o p e r a t i n g  and m a i n t a i n i n g  t h e  a d m i n i s t r a t i v e  

The replacement  a i r c r a f t  w i l l  a l s o  i n c r e a s e  r e l i a b i l i t y ,  s a f e t y ,  m a i n t a i n a b i l i t y ,  and 

D. I n s t a l l a t i o n  Common Services....................... 3,968 4,820 5,564 6,185 

This f u n c t i o n  i n c l u d e s  t h o s e  services which s u p p o r t  t h e  Headquar ters  g e n e r a l l y ,  such as:  p a t e n t  
services, maintenance and repair  o f  o f f i c e  equipment and v e h i c l e s ;  minor Government services; c o n t r a c t  
h i s t o r i e s ;  t r u c k i n g  and l a b o r i n g  services; medical  services; i n t e r n a t i o n a l  s u p p o r t  services; c o n t r a c t o r  
i n c e n t i v e  awards;  Equal Oppor tun i ty  community r e l a t i o n s  and f e l l o w s h i p s ;  Admin is t ra to r ' s  r e p r e s e n t a t i o n  
a l lowance ;  NASA management t r a i n i n g  f a c i l i t y  s t u d y ;  o v e r s e a s  a d m i n i s t r a t i o n  s u p p o r t  and documentat ion;  
pos tage ,  and a d m i n i s t r a t i v e  s u p p l i e s ,  materials and equipment. 
t o  t h e  1981 c u r r e n t  estimate and t o  t h e  1982 budget  estimate are  due t o  f u r t h e r  development e f f e c t s  on 
medica l  moni to r ing  c r i t e r i a  procedures ,  env i ronmenta l  h e a l t h  s t u d i e s ,  moni to r ing  systems f o r  o c c u p a t i o n a l  
h e a l t h  and s a f e t y ,  General  Counsel s u p p o r t  and on s u p p l i e s  and materials  management sys tems.  

The i n c r e a s e s  from t h e  1981 budget  estimate 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

1. I n s t a l l a t i o n  suppor t  services........................................................ 3,291 

Inc luded  i n  t h i s  c a t e g o r y ,  s p e c i f i c a l l y ,  are such services as Admin is t ra to r ' s  r e p r e s e n t a t i o n  
a l lowance,  c o n t r a c t  h i s t o r i e s ,  minor government services, l a b o r  and t r a v e l i n g  services, o v e r s e a s  s u p p o r t ,  
c o n t r a c t o r  i n c e n t i v e  awards,  Headquar ters  Equal Employment Opportuni ty  community r e l a t i o n s  and f e l l o w s h i p s ,  
p a t e n t  f e e s  and services and Aerospace Fel lowships .  

2. Medical  services..................................................................... 694 

This  fund ing  p rov ides  f o r  t h e  services and r e q u i r e d  s u p p l i e s  o f  t h e  medical  h e a l t h  u n i t  and i n c l u d e s  
t h e  c o s t  o f  t h e  s t a f f  examina t ions  s u p p o r t  service c o n t r a c t  as w e l l  as p r o v i d i n g  funds  t o  implement 
environmental  h e a l t h  s t u d i e s ,  t h e  moni to r ing  systems f o r  o c c u p a t i o n a l  h e a l t h  and s a f e t y ,  and t h e  medical  
moni to r ing  c r i t e r i a  and p rocedures .  

3. S u p p l i e s ,  materials and equipment .................................................... 2,200 

This  fund ing  p r o v i d e s  f o r  t h e  purchase  and r e n t a l  of o f f i c e  equipment and t h e  s u p p l i e s  and materials 
r e q u i r e d  f o r  t h e  o p e r a t i o n  o f  NASA Headquar ters .  
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ORGANIZATION AND STAFFING 
NASAHEAWUARTERS 

f Y I 1  FYOZ 
EXCEPTEDLSES 34 34 
0 1 1 0  
0 1 1 6  n 1  
0 1 1 4  18 16 
ALLDTHERGS u n 
WAQE WARD 

HEAWUARTERS 

SUMMARY STAFFINQ 

F Y I 1  F Y I 2  F Y I 1  F Y I 2  
EXCEPTEDLIES 1 ZE EXCEPTEO6IES 24 H 
0 1 1 6  0 5 1 8  
-16 36 35 -16 31 31 
-14 re 19 4 1 4  12 1s 
ALLOTHERQI 34 34 ALLOTHERQS 66 60 
WAQE 0OARD WAGE BOARD 

FYOl F Y . 2  
EXCEPTEDbSES 16 16 
0516 
-16 23 23 
-14 u s  
ALLOTHERQS 21 11 
WAQE BOARD 

F Y l l  F Y . 2  
EXCECTED6SES 16 16 
0 5 1 8  
0 5 1 6  11 11 
0 5 1 4  1s 18 
ALLOTHERGS 14 14 
WAQEBOARD . 

TJTALPERM. 114 114 TOTALPERM. 138 138 TOTALPERM. 114 114 

ADMINISTRATOR 
TOTALPERM 1.506 1.588 FY81 F V W  

EXCEPTEDLSES 9 9 
4 1 6  
4 1 6  
-14 
ALLOTHERGS WAQE BOARD 14 

TOTALPERM. 23 23 I CHEFMQINEER I 

EXCEPTED6 SES F:81 ’7 .2 I 
0518 

FYOl F Y I 2  
EXCEPTEDLIES 4 4 
0 5 1 6  

0 5 1 4  4 4  
ALLDTHERQS 8 6 
WAQEBDARD . 

0 5 1 5  e *  0515 
0 5 1 4  

WAGE 0OARD 
A L L ~ T H E R G S  1 

TOTALPERM. 2 2 I I TOTALPERM. n P I 

I I I 
--------- ~ 

EOUAL OPPORTUNITY PROCUREMENT I r ---i - ---I 
I STAFFADVISORS I 
I AEROSPACE I 
ISAFETY ADVISORY PANEL I ’ PUBUCAFFARS I f INTERNATIONAL AFFARS I 
I_-_ - -____ I 

I LEQISLATIVE AFFARS 

FY I 1  f Y . 2  
EXCEPTEDLSES 4 4 
0 5 1 6  
0 5 1 5  1 1 
( 0 1 4  4 4  
A L L O W E R W  14 14 
WAGE BOARD 

F Y I l  FY I 2  
EXCEPTEDhSEI 4 4 
0 5 1 s  ’ 
0 5 1 6  18 18 
0 5 1 4  1s 16 
ALLOTHERW sa sa 
WAQE BOARD 

FY I 1  F Y I 2  
LXCEVTED6SES 3 3 
oI 18 
-16 
o I 1 4  
ALLOTHERQS 19 19 
WAQE BOARD 1 1 

TOTALPERM. 28 26 

i l  

F Y I 1  FY82 
EXCEPTED h SES 
0516 
0 5 1 6  1 1  
0 1 1 a  1 1  
ALLOTHERW 2 2 
WAQE BOARD 

TOTALPERM. 4 4 TOTALPERM. P P 1 (TOTALPERM. 88 88 

I 

COMPTROLLER 1 “ U X O R  QWERAL 1 QENERAL COUNSEL I EXTERNALREIATIONS I MANAQEMENT 
OPERATIONS 

0 1 1 8  

0 5 1 6  4 0 -  
m 6 5  

ALLOTHERQS in in 
WAQE BOARD 1 1  

F Y I l  F Y I  
EXCEPTEDLSES 6 6 
4 1 s  

F Y I l  F Y . 2  
EXCEPTEDLSES 7 1 
0 5 1 s  
0 1 1 6  13 13 
0114 2 2  
ALLDTHERQS 11 11 
WAQE BOARD 

TOTALPERM. 39 39 

F Y I 1  F Y . 2  
EXCE?lEDhSES 21 21 
0 5 1 8  
0 5 1 6  19 19 

ALLDTHERGS 66 66 
WAaE WARD 

05U a n  
4 1 5  17 17 
4 1 4  2 3 2 3  

WAOL BDARD 
ALLMHERW n a ALLOTHERQI 1: 1% I 

WAOE BOARD 

TOTALPERM. 114 114 108 108 ITOTALPERM. 299 299 
llS I I TOTAL PERM. im 

OPERATIONS 
FYOl f Y I :  

EXCEMEDLSES n n 
-16 
QS16 3 6 3 6  
QS14 1 1  

WAGE WARD 
A L L ~ T H E R W  .u 83 

ITOTALPERM. 134 124 TOTALPERM. 57 57 TOTALPERM. 92 92 I 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1982 ESTIMATES 

JET PROPULSION LABORATORY 

DESCRIPTION 

The Jet  P r o p u l s i o n  Labora to ry  (JPL) i s  l o c a t e d  i n  Pasadena,  C a l i f o r n i a ,  approx imate ly  20 m i l e s  n o r t h  of 
downtown Los Angeles. S u b s i d i a r y  f a c i l i t i e s  are  l o c a t e d  a t  Goldstone,  C a l i f o r n i a  ( t r a c k i n g  and d a t a  
a c q u i s i t i o n ) ,  Edwards Air f o e c e  Base, C a l i f o r n i a  ( p r o p e l l a n t  f o r m u l a t i o n  and t e s t i n g ) ,  and Tab le  Mountain, 
C a l i f o r n i a  (open a i r  t e s t i n g  and as t ronomy).  

A t  Pasadena,  t h e  Laboratory o c c u p i e s  176 a c r e s  o f  l a n d  of  which 156 acres are owned by NASA and 2 0  acres 
are  l e a s e d .  A t  Goldstone,  f a c i l i t i e s  are  l o c a t e d  on l a n d  occupied under pe rmi t  from t h e  Army. A t  Edwards 
A i r  Force  Base, f a c i l i t i e s  are  l o c a t e d  on l a n d  occupied under pe rmi t  from t h e  Air Force.  
Table Mountain are l o c a t e d  on l a n d  occupied under permit  from t h e  F o r e s t  Service of t h e  Department of 
A g r i c u l t u r e .  The c a p i t a l  inves tment  o f  t h e  Jet  P r o p u l s i o n  Labora to ry ,  i n c l u d i n g  t h e  Deep Space Network, 
f i x e d  assets i n  p r o g r e s s ,  and c o n t r a c t o r- h e l d  f a c i l i t i e s ,  a s  of September 30, 1980 w a s  $401,337,000. 

F a c i l i t i e s  a t  

The Jet P r o p u l s i o n  Labora to ry  i s  a Government-owned i n s t a l l a t i o n  o f  NASA, b u t  i t  i s  a l s o  an  o p e r a t i n g  
d i v i s i o n  of t h e  C a l i f o r n i a  I n s t i t u t e  of  Technology s t a f f e d  w i t h  r e g u l a r  Ca l tech  employees. Cont rac t  NAS7- 
100 between NASA and Ca l tech  governs  r e s e a r c h ,  development,  and r e l a t e d  ac t iv i t i e s  a t  t h e  Labora to ry ,  w i t h  
f a c i l i t i e s  b e i n g  provided under a s e p a r a t e  f a c i l i t i e s  c o n t r a c t  NAS7-270(F). 
t h e  Labora to ry  i s  borne  by t h e  Research and Development a p p r o p r i a t i o n ,  e x c e p t  f o r  t h e  lease o r  purchase  o f  
a d m i n i s t r a t i v e  a i r c r a f t  and t h e  purchase  of passenger  motor v e h i c l e s ,  which c o s t s  are funded from t h e  
Research and Program Management a p p r o p r i a t i o n  and are inc luded  i n  t h e  NASA Headquar ters  budget  p r e s e n t a-  
t i o n .  Accordingly ,  t h e  Research and Program Management t y p e  c o s t s  p r e s e n t e d  i n  t h i s  S p e c i a l  Analysis  f o r  
JPL are f o r  purposes  of comparison o n l y  and are n o t  a p a r t  o f  t h e  NASA Research and Program Management 
budget  . 

The e n t i r e  c o s t  of o p e r a t i n g  

MISSION 

The Jet Propu ls ion  Labora to ry  h a s  been a s s i g n e d  primary r e s p o n s i b i l i t y  f o r  t h e  conduct  o f  NASA programs 
concerned w i t h  s c i e n t i f i c  e x p l o r a t i o n  o f  t h e  p l a n e t s  and i n t e r p l a n e t a r y  space  us ing  automated s p a c e c r a f t .  
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The Labora to ry  i s  a l s o  a s s i g n e d  t h e  conduct  o f  s e l e c t e d  automated E a r t h- o r b i t a l  miss ions .  I m p l i c i t  i n  
t h e s e  ass ignments  i s  a broad r a n g e  o f  e n g i n e e r i n g ,  s c i e n t i f i c ,  and management f u n c t i o n s  devoted t o :  

1.  The conduct  o f  complete  s p a c e f l i g h t  p r o j e c t s ,  i n c l u d i n g  o v e r a l l  p r o j e c t  management and a l l  phases  o f  
p r o j e c t  a c t i v i t y  beg inn ing  w i t h  miss ion  d e s i g n  and s c i e n t i f i c  j u s t i f i c a t i o n  and fo l lowing  w i t h  
s p a c e c r a f t  d e s i g n ,  development,  t e s t i n g ,  and f l i g h t  o p e r a t i o n s .  

2. The development and o p e r a t i o n  o f  t h e  Deep Space Network which p r o v i d e s  t r a c k i n g  and d a t a  a c q u i s i t i o n  
services f o r  a l l  NASA p r o j e c t s  i n v o l v i n g  f l i g h t s  o f  automated s p a c e c r a f t  beyond near- Earth  o r b i t s .  

3. Continuing programs of  s c i e n t i f i c  i n v e s t i g a t i o n  and s u p p o r t i n g  r e s e a r c h  and technology.  

I n  more s p e c i f i c  terms, Labora to ry  ac t iv i t i e s  i n  s u p p o r t  o f  NASA c a n  b e  c a t e g o r i z e d  as fo l lows :  

S o l a r  System E x p l o r a t i o n  - Since t h e  v e r y  beg inn ing  o f  t h e  n a t i o n ’ s  space  ac t iv i t i e s  t h e  Jet Propu ls ion  
Labora to ry  h a s  devoted a major  p a r t  o f  i t s  e f f o r t  t o  e x p l o r a t i o n  o f  t h e  s o l a r  system. The Mariner series o f  
s p a c e c r a f t  w a s  des igned  and developed by JPL, and t h e  Labora to ry  h a s  had p r o j e c t  management r e s p o n s i b i l i t y  
f o r  a l l  Mariner m i s s i o n s ,  i n c l u d i n g  t h e  f u n c t i o n s  o f  i n t e g r a t i o n ,  assembly,  and t e s t i n g  of t h e  s p a c e c r a f t .  
The two most r e c e n t l y  completed m i s s i o n s  i n  t h e  Mariner series are t h o s e  of Mariner 9, which r e t u r n e d  
s c i e n t i f i c  d a t a  f o r  n e a r l y  a y e a r  from a n  o r b i t  around Mars, and Mariner  10, which g a t h e r e d  d a t a  i n  a c l o s e  
f l y b y  o f  Venus fol lowed by t h r e e  s e p a r a t e  e n c o u n t e r s  wi th  Mercury. 

The Labora to ry  h a s  been a major  p a r t i c i p a n t  i n  t h e  Viking p r o j e c t ,  c a r r y i n g  o u t  among o t h e r  ass ignments  
t h e  development of t h e  two O r b i t e r s  which, w i t h  t h e  two Landers ,  r eached  Mars d u r i n g  t h e  summer of  1976. 
The Viking m i s s i o n  o p e r a t i o n s  were r e p e a t e d l y  extended as t h e  s p a c e c r a f t  f a r  ou t- l ived  t h e i r  d e s i g n  
l i f e t i m e s .  O r b i t e r  2 ceased o p e r a t i o n s  i n  mid-1978, and Lander 2 i n  e a r l y  1980, b u t  O r b i t e r  1 remained 
o p e r a t i o n a l  u n t i l  August 1980 when i t  f i n a l l y  exhaus ted  i t s  a t t i t u d e  c o n t r o l  g a s .  Lander 1 c o n t i n u e s  t o  
f u n c t i o n  i n  a n  au tomat ic  m i s s i o n  mode and i s  programmed t o  t r a n s m i t  d a t a  t o  Ear th  a t  i n t e r m i t t a n t  i n t e r v a l s  
f o r  y e a r s  i n t o  t h e  f u t u r e ,  b a r r i n g  a n  equipment f a i l u r e .  

I n  t h e  c o n t i n u i n g  series of p l a n e t a r y  m i s s i o n s ,  t h e  Jet Propu ls ion  Laboratory h a s  management 
r e s p o n s i b i l i t y  f o r  t h e  Voyager J u p i t e r- S a t u r n  m i s s i o n s .  Two s p a c e c r a f t  were launched on August 2 0  and 
September 5 ,  1977, d u r i n g  a t i m e  p e r i o d  when t h e  relat ive p o s i t i o n s  o f  J u p i t e r  and Sa tu rn  were u n i q u e l y  
f a v o r a b l e  f o r  t h e  u t i l i z a t i o n  o f  g r a v i t y- a s s i s t  t e c h n i q u e s  a t  J u p i t e r  t o  s h o r t e n  f l i g h t  t i m e s  t o  Sa tu rn .  

The s p a c e c r a f t  encountered J u p i t e r  i n  c l o s e  f l y b y s  o f  t h e  p l a n e t  and i t s  major s a t e l l i t e s  on March 5 and 
J u l y  9 ,  1979. The c l o s e s t  approach o f  Voyager 1 t o  S a t u r n  w a s  on  November 1 2 ,  1980. Voyager 1 i s  now on a 
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c r u i s e  t r a j e c t o r y  which w i l l  t a k e  i t  o u t - o f  t h e  s o l a r  sys tem a t  a s t e e p  a n g l e  t o  t h e  p l a n e  of t h e  
e c l i p t i c .  The s p a c e c r a f t  i s  c o n t i n u i n g  t o  c o l l e c t  d a t a  on t h e  s p a c e  environment as i t  proceeds  t o  in-  
v e s t i g a t e  t h e  o u t e r  l i m i t s  o f  o u r  s o l a r  system. Voyager 2 w i l l  n o t  r e a c h  S a t u r n  u n t i l  August 1981. After 
Voyager 2 e n c o u n t e r s  Sa tu rn ,  i t  w i l l  c o n t i n u e  on t o  Uranus. The t h r e e  p l a n e t a r y  e n c o u n t e r s  t o  d a t e  w e r e  
e x t r a o r d i n a r i l y  s u c c e s s f u l  i n  o b t a i n i n g  h i g h  r e s o l u t i o n  c o l o r  photographs  and o t h e r  s c i e n t i f i c  d a t a .  The 
s p a c e c r a f t  f o r  t h e s e  m i s s i o n s  make maximum u s e  of p rev ious  Mariner and Viking O r b i t e r  d e s i g n s  and tech-  
nology,  c o n s i s t e n t  w i t h  t h e  requ i rements  of long- range communications, s o l a r  independent  power, and t h e  
r e q u i r e d  f l i g h t  t i m e s .  

The Jet  Propu ls ion  Labora to ry  a l s o  h a s  p r o j e c t  management r e s p o n s i b i l i t y  f o r  t h e  G a l i l e o  m i s s i o n ,  which 
w a s  a new p r o j e c t  s t a r t  i n  FY 1978. Th is  miss ion  i s  designed t o  o r b i t  t h e  p l a n e t  J u p i t e r  and send an 
ins t rumented  probe i n t o  t h e  p l a n e t ' s  atmosphere.  The a tmospher ic  probe w i l l  make d i r e c t  measurements of 
p h y s i c a l  and chemical  p r o p e r t i e s  and w i l l  b e  des igned  t o  s u r v i v e  t o  a c o n s i d e r a b l e  dep th .  The o r b i t e r  w i l l  
have  a l i f e t i m e  i n  o r b i t  of  some 20  months d u r i n g  which i t  w i l l  o b s e r v e  J u p i t e r  and s e v e r a l  of i t s  major 
sa te l l i tes  a t  c l o s e  range.  
o r b i t e r .  The Ames Research Center  i s  r e s p o n s i b l e  f o r  managing t h e  sys tems c o n t r a c t s  invo lved  w i t h  t h e  probe 
development. G a l i l e o  i s  scheduled f o r  l aunch  i n  1985, which w a s  a r e c e n t  s l i p  from 1984 due t o  I n e r t i a l  
Upper S t a g e  development d i f f i c u l t i e s .  

JPL i s  t h e  management c e n t e r  f o r  t h e  t o t a l  p r o j e c t  and w i l l  develop t h e  

The I n t e r n e t i o n a l  S o l a r  P o l a r  Miss ion (ISPM) i s  a c o o p e r a t i v e  e f f o r t  w i t h  t h e  European Space Agency 
(ESA). 
development. ESA h a s  r e s p o n s i b i l i t y  f o r  t h e  European s p a c e c r a f t  development. The two s p a c e c r a f t  a re  
scheduled t o  b e  launched i n  1985. The g r a v i t a t i o n a l  f o r c e  of J u p i t e r  w i l l  b e  used t o  swing t h e  two space-  
c r a f t  o n  m i r r o r  image c o u r s e s  (North  and South) back around t h e  Sun t o  s o l a r  l a t i t u d e s  a s  h i g h  as 80°= 

JPL h a s  miss ion  management r e s p o n s i b i l i t y  as w e l l  a s  r e s p o n s i b i l i t y  f o r  t h e  U.S. s p a c e c r a f t  

S c i e n t i f i c  Satel l i tes  - The Labora to ry  h a s  r e s p o n s i b i l i t y  f o r  t h e  management o f  t h e  I n f r a r e d  Astronomical  
S a t e l l i t e  (IRAS) p r o j e c t .  Th i s  p r o j e c t  a l s o  i n v o l v e s  i n t e r n a t i o n a l  c o o p e r a t i o n  w i t h  t h e  s p a c e c r a f t  b u s  
b e i n g  des igned  and b u i l t  i n  t h e  Nether lands .  Development a c t i v i t i e s  are i n  p r o g r e s s ,  and l aunch  i s  
scheduled f o r  1982. 

The Labora to ry  a l s o  i s  t h e  p r o j e c t  manager f o r  an  a tmospher ic  e x p l o r e r  s a t e l l i t e ,  named t h e  S o l a r  
Mesosphere Explorer  (SME), which i s  scheduled f o r  l aunch  i n  1981 i n t o  a Sun-synchronous p o l a r  o r b i t .  The 
s p a c e c r a f t  module i s  under c o n t r a c t ,  and t h e  s c i e n c e  i n s t r u m e n t s  are b e i n g  developed by t h e  Labora to ry  f o r  
Atmospheric and Space Phys ics  a t  t h e  U n i v e r s i t y  of Colorado. 
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Space A p p l i c a t i o n s  - I n  s u p p o r t  o f  t h e  NASA Space A p p l i c a t i o n s  program, JPL is one o f  t h e  p r i n c i p a l  
Centers  f o r  work i n  oceanographic  a p p l i c a t i o n s  of s p a c e  technology. The Labora to ry  a l s o  conducts  s i g n i f i -  
c a n t  ac t iv i t i e s  i n  upper a tmospher ic  r e s e a r c h ;  i n  t h e  p lann ing ,  development,  and implementat ion of remote 
s e n s i n g  t e c h n i q u e s  t o  o b s e r v a t i o n s  o f  t h e  E a r t h ;  and i n  t h e  development o f  a s t r o n g  geodynamics r e s e a r c h  
p r og r a m .  

Suppor t ing  Research and Technology - The Je t  Propu ls ion  Labora to ry  m a i n t a i n s  a s t r o n g  program of 
s u p p o r t i n g  r e s e a r c h  and advanced t e c h n i c a l  development des igned t o  p rov ide  sound t e c h n o l o g i e s  f o r  p r e s e n t  
and p r o s p e c t i v e  p r o j e c t  a ss ignments  and t o  fu r the r :  t h e  g e n e r a l  c a p a b i l i t i e s  o f  NASA. Areas o f  involvement 
i n c l u d e  s p a c e c r a f t  advanced development,  autonomous sys tems ,  space  power and p r o p u l s i o n  systems,  elec- 
t r o n i c s ,  i n f o r m a t i o n  systems technology ,  and b a s i c  r e s e a r c h  i n  such  f i e l d s  a s  f l u i d  p h y s i c s ,  polymer 
materials, and a p p l i e d  mathematics.  

Sc ience  Program - The Labora to ry  p a r t i c i p a t e s  i n  s c i e n t i f i c  exper iments  on  b o t h  JPL-managed and non-JPL 
managed f l i g h t  p r o j e c t s .  This  p a r t i c i p a t i o n  i n c l u d e s  n o t  o n l y  t h e  performance o f  s c i e n t i f i c  i n v e s t i g a t i o n s ,  
b u t  a l s o  a s i g n i f i c a n t  commitment t o  t h e  development o f  s c i e n t i f i c  i n s t r u m e n t s  f o r  use  i n  space  miss ions .  
Ground-based r e s e a r c h  programs are c a r r i e d  o u t  i n  t h e  p l a n e t a r y  s c i e n c e s ,  p h y s i c s  and astronomy, and e a r t h  
and ocean phys ics .  These ac t iv i t i e s  i n v o l v e  broad c o l l a b o r a t i o n  w i t h  t h e  s c i e n t i f i c  and academic 
communities and w i t h  s t a f f  members from o t h e r  NASA f i e l d  l n s t a l l a t i o n s .  

S p a c e f l i g h t  Opera t ions  - The Jet  P r o p u l s i o n  Labora to ry  i s  r e s p o n s i b l e  f o r  t h e  d e s i g n ,  development,  
maintenance,  and o p e r a t i o n  of NASA's worldwide Deep Space Network and a K i s s i o n  Control  and Computing 
Center .  Tracking s t a t i o n s  are l o c a t e d  i n  C a l i f o r n i a ,  Spain,  and A u s t r a l i a .  These f a c i l i t i e s  p r o v i d e  
s u p p o r t  n o t  o n l y  t o  JPL-managed f l i g h t  m i s s i o n s ,  b u t  a l s o  t o  p r o j e c t s  such  as Pioneer  and Hel ios  managed b y  
o t h e r  NASA i n s t a l l a t i o n s  and i n v o l v i n g  f l i g h t s  beyond near- Earth  o r b i t s .  The Miss ion Cont ro l  and Computing 
Center i s  l o c a t e d  i n  Pasadena. The JPL i s  managing t h e  Network Conso l ida t ion  program which w i l l  c o l l o c a t e  
t h e  r e s i d u a l  STDN n e a r  Ear th  t r a c k i n g  s t a t i o n s  ( a f t e r  t h e  TDRSS becomes o p e r a t i o n a l  and e i g h t  STDN s t a t i o n s  
are c l o s e d )  w i t h  t h e  DSN s t a t i o n s  l o c a t e d  i n  C a l i f o r n i a ,  Spain,  and A u s t r a l i a .  These c o n s o l i d a t e d  f a c i l i -  
t ies  w i l l  b e  managed by JPL and w i l l  p r o v i d e  a more e f f i c i e n t ,  t e c h n i c a l l y  advanced and c o s t  e f f e c t i v e  means 
o f  o p e r a t i o n  by t h e  mid-1980 p e r i o d .  
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D i s t r i b u t i o n  o f  Permanent P o s i t i o n s  by Program 

Direct P o s i t i o n s  

Space T r a n s p o r t a t i o n  Systems and Operations........ . .  

Space shuttle...................................... 
Space f l i g h t  o p e r a t i o n s  ............................ 

Space Science........................................ 

Phys i c s  and astronomy.............................. 
P l a n e t a r y  e x p l o r a t i o n  .............................. 
L i f e  sciences......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Space and Terrest r ia l  Applications.. . . . . . . . . . . . . . . . . .  

Space a p p l i c a t i o n s  ................................. 
Technology util ization.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ae ronau t i c s  and Space Technology..................... 

Ae ronau t i ca l  r e s e a r c h  and technology ............... 
Space r e s e a r c h  and technology.  ..................... 
Energy technology.. . . .  ............................. 

Space Tracking  and Data Systems......... . . . . . . . . . . . . .  

Tracking and d a t a  a c q u i s i t i o n .  ..................... 
S u b t o t a l ,  d i r e c t  p o s i t i o n s  ....................... 

1980 
Actual  

5 

3 
2 

1 137 

2 2  1 
888 

28 

2 42 

231 
11 

2 79 

11 
2 52 

1 6  

409 

409 

2,072 

- 

- 

- 

- 

- 

1981 
Budget Current  - 

Estimate E s t i m a t e  

1,160 

2 02 
931 

2 7  

2 33 - 
2 2  7 

6 

2 99 - 
5 

2 65 
29 

41 5 - 
415 - 

2,107 

3 

3 

- 

--- 

1,170 

2 44 
903 

23 

2 38 

2 32  
6 

2 73 

5 
2 49 

19 

43 6 

436 

2,120 

~ 

- 

- 

- 

1982 
Budget 

E s t i m a t e  

4 

4 

- 

--- 

1 y 199 

2 32 
94 0 

2 7  

267 

2 66 
1 

2 83 

1 
257 

25 

432 

432 

2,185 

- 

- 

- 

- 
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1980 
Actual  

Direct Support.......................................... 569 

Cente r  Management and Opera t ions  Support............... 1,147 

T o t a l ,  permanent positions........................... 3,788 

Summary of Fund Requirements 

1980 
Actual  

I. Personne l  and Rela ted ~sts....................... 126,679 

11. Travel........................................... 5,584 

111. F a c i l i t i e s  Services... ........................... 15,091 

IV. Technica l  Services............................... 4,460 

V. Management and Operations... .  .................... 8,661 

T o t a l ,  fund requirement........................ 160,475 

1981 
Budget Current  

E s t i m a t e  E s t i m a t e  

5 82 589 

1,110 1,149 

3,799 3,858 

1981 
Budget Current  

E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

12 6,855 142,750 

5,572 6,793 

15,272 18,137 

3,319 5,007 

6,850 9,822 

157,868 182,509 

1982 
Budget 

Estimate 

5 9 1  

1,150 

3,926 

1982 
Budget 

E s t i m a t e  

146,357 

8,150 

20,896 

5,557 

11,073 

192,033 
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SIMULATED RESEARCH AND PROGRAM MANAGEMENT BUDGET 

EXPLANATION OF CHANGES 

1981 1982 
1980 Budget Cur ren t  Budget 

A c t u a l  Es t imate  E s  t i m a t  e Estimate 

I. Personne l  and Re la ted  Costs...................... 126,679 1 2  6,855 142 , 750 146,35 7 

The i n c r e a s e  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  e s t i m a t e  i s  a t t r i b u t a b l e  t o  t h e  c o s t  o f  
pay i n c r e a s e s  and a s s o c i a t e d  employee b e n e f i t s .  The i n c r e a s e  i n  1982 is  p r i m a r i l y  due t o  a pianned i n c r e a s e  
o f  68 workyears  t h a t  w i l l  b e  r e q u i r e d  t o  s u p p o r t  program m i l e s t o n e  commitments i n  1982. 

11. Travel............................................ 5,584 5,572 6,793 8,150 

Travel remains a t  approx imate ly  t h e  same level of e f f o r t  w i t h  i n c r e a s e s  a s s o c i a t e d  w i t h  e s t i m a t e d  
h i g h e r  a i r f a r e s ,  lodg ing  ra tes ,  and r e n t a l  car c o s t s .  

20,896 111. F a c i l i t i e s  Services.............................. 15,091 15,2 72 18,137 

The i n c r e a s e s  from t h e  1981 budget  estimate t o  t h e  1981 c u r r e n t  estimate, as w e l l  as t h e  i n c r e a s e  i n  
t h e  1982 budget  estimate, a re  r e q u i r e d  t o  cover  h i g h e r  ra tes  f o r  u t i l i t i e s  and t h e  c o n t i n u a t i o n  o f  upgrading 
l a b o r a t o r y  equipment.  

IV. Technica l  Services............................... 4,460 3,319 5,007 5,557 

The i n c r e a s e  i s  based on normal i n f l a t i o n  a n t i c i p a t e d  f o r  t h e  same level  o f  services now a v a i l a b l e .  

V. Managment and Operations......................... 8,661 6,850 9,822 11,073 

Rate i n c r e a s e s  and an  i n c r e a s e  i n  communications a c t i v i t y  and normal i n f l a t i o n  i n  p r i n t i n g  and 
documentat ion,  t r a n s p o r t a t i o n  and a l l  o t h e r  a d m i n i s t r a t i v e  services account  f o r  t h e  i n c r e a s e s  i n  1981 and 
1982. 
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I 

Jl3 PROPULSION LABORATORY 

GREATER 10s ANGELES AREA Approximate Distance to 

International Airport 
Burbank AirDort . . 

JPL From 

. . . .  

. . . .  

. . . .  

. 30 miles 

. 15 miles 

. 35 miles 

. 15 miles 

. 15 miles 

. 20 miles 

. 6 miles 
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JET PROPULSION LABORATORY 
L E G E M 0  

Blc& . No . Title Location 

1 1  . Spoce Sciences Lob . . . .  E-? 
13 . Offices. Lob d Shop . . . . .  D-3 
18 . Structurol lest Lob . . . . . .  D-2 
20 . Shop Test Cel l  NO . 2 (Liq) . . . .  D-2 
23 . Shop Test Cel l  No . 12 (Liq) . . .  E-2 
31 . Test Cel l  (Liq) . . . . . . . . . . .  E-? 
32 . Test Cel l  (Liq) . . . . . . . . . . . .  D-2 
33 . Test GI1 (Liq) . . . . . . . . . . . .  D-3 
34 . Shop Test Cel l  N o  . 33 (Liq) . . .  0 -3  
35 . Mog Flux Tonk Shelter . . . . . .  8-1 
41 . Hi-Temp Lob . . . . . . . . . . .  0 -3  
42 . Test Cel l  (Liq) . . . . . . . . . . . .  D-3 
46 . Shop Test Cel l  N o  . 42 (Liq) . . .  D-3 
47 . Plont Protection . . . . . . . . . .  D-2 
53 . Conditioning Lob (Solid) . . . . .  D-3 
54 . Blending l o b  (Solid) . . . . . . . .  0 -2  
55 . Mixing Lab (So l id ) .  . . . . . . . .  0-2  
57 . Test Cel l  (A i r  Fuel) . . . . . . .  C-2 
58 . Compressor B ldg  . . . . . . . .  C-2 
59 . Chemistry Lob . . . . . . . . . . .  0 - 3  
65 . Moteriols Lob . . . . . . . . .  D-3 
67 . Microbiology Facility . . . . . . .  8-2 
71 . Mechonics Stores . . . . . .  0 - 2  
72 . Engineering Offices . . . . . . .  C-2 
73 . Utilit ies Area Stomge . . . . . .  D-2 
74 . lest Cel l  (Chemistry) . . .  0-3 
77 . Soil Science Lob . . . . .  c - 2  
78 . Hydrovlics l o b  . . . . . . . . . .  0 -3  
79 . Wind Tunnel (20 inch) . . . . . . .  C-2 
BO . Wind Tunnel (21 inch) . . . .  C-2 

82 . Environmentol Test Lob . . . . . .  C-2 
83 . Electronic Ports 6 

E g  incer ing . . . . . . . . . . . .  C -2 
84 . Tost Cel l  6 Solid Chemistry . . .  D-2 
85 . Ousiness Systems Off ice . . . . . .  C-2 
86 . Oxidizer Grinding (Solid) . . . .  0-2  
87 . Ovens (Solid) . . . . . . . . . . . .  D-2 
88 . Mixing Lob (Solid) . . . . . . . . .  D-2 
89 . Processing Lob (Solid) . . . . . .  D-2 
90 . Shop lest  Ce l l  No . 51 . . . . . .  D-2 
91 . Anr Dryer (Wind Tunnel) . . . . .  C-2 
92 . Crmling lower (Wind 

Tunne I )  . . . . . . . . . . . . . .  C -2 
93 . Voporizer (Wind Tunnel) . . . . .  C-2 
97 . Development Lob 6. Offices D-2 
98 . Prepomtion Shop (Solid) . . . . .  0-2  
W . Chemistry l& (Solid) ....... 0 -3  

81 . aoncry Loborotory . . . . . . . .  E-2 

el+ . N o  . Ti t le  Loco t i on 

103 . Fobricot;on Shop . . . . . . . . . . .  E-3 
106 . Test Cel l  (A i r  Fuel) . . . . . . . . .  C-2 
107 . Test Cel l  . . . . . . . . . . . . . . .  E-2 
109 . Cooling Tower (Wind Tunnel) . . C-2 
1 IO . Fuel Stor Tank . . . . . . . . . . . . .  C-2 
I 1  I . Generol Offices B l d g  . . . . . . . .  8-2 
1 I 4  . Cofetcrio 6 Offices . . . . . . . . .  C-3 
115 . Heoting Plont (Solid) . . . . . . . .  D-2 
I16 . Prqnl lont  Storogc Dock . . . . . .  D-3 
117 . Test Cel l  (Solid) . . . . . . . . . .  D-2 
118 . Cooling Tower . . . . . . . . . . . .  C-3 
I20 . Cooliny Tower . . . . . . . . . . . . .  D-2 
121 . Employment Development Ctr . . .  E-2 
122 . Eginecring Offices . . . . . . . . .  C-3 
125 . Combined Electronics . . . . . . . .  C-3 
126 . Systems D i v  Off ice  El+ . . . . . .  8-2 
129 . Test Cel l  (Chemistry) . . . . . .  0 - 3  
130 . Engineering Off ices . . . . . . . .  C-2 
I33  . Service Dock . . . . . . . . .  C-2 
134 . Shop Test Cel l  . . . . . . . . . .  E - ?  
135 . Guord Shelter . . . . . . . . . . . . .  A-2 
136 . C o o l i g  Tower . . . . . . . . . .  C-2 
137 . Cooling Tower . . . . . . . . . . .  C-2 
138 . Engineering Offices . . . . . . . . .  C-2 

141 . Mapozinc X Temp . . . . . . . . . .  C-2 
145 . Mqjozine Propellont . . . . . . . .  D-2 
147 . C o o l i g  Tower . . . . . . . . . . . . .  D-2 
148 . Encgy Conversion Lob . . . . . . .  C-2 
150 . 25-fr Spocc Simulota . . . . . . . .  8-2 
152 . Hazardms Chcmicol S t a  . . . . .  C-3 
156 . Camprter Program Off ice . . . .  8-3 
157 . Eginecr ing 6 Mechonics 

st* . . . . . . . . . . . . . . . . . .  c - 3  
158 . Materiol  Rcuorch Proc . Lob . . .  C-3 
159 . Punp House (Wotcr) . . . . . . . . .  E-2 
160 . Sewage l i f t  Station . . . . . . . . .  c - 3  
161 . lelccomnvnicotions Lob . . . . . . .  C-3 
I65 . tooling lower . . . . . . . . . . . . .  C-3 
1M . tooling T m c r  . . . . . .  c - 2  
167 . Cafeteria . . . . .  . . . .  8-3 
168 . Spoce Sciences I n s t d t  Sys Lob . . .  8-3 
169 . h i n e e r i n g  Office El+ . . . . . . .  8-3 
170 . Fnbrication Shop . . . . . . . . . . .  C-3 
171 . Materials Service SI& . . . . . . .  C-4 
173 . T o t  Shelter . . . . . . . . . . . . . .  E-? 
174 . Cooling Tower . . . . . . . . . . . .  C-2 
175 . Water Faservoir . . . . .  . . .  E-? 

140 . -azine X Temp . . . . .  c - 2  

Bldg No . Ti t le  Locolion 

177 . 1ronsportotion.Goroge . . . . .  D-2 
179 . Spocecroft Assy Facility . . .  8-3 
180 . Centrol Engineering Bldg . . 8-3 
182 . Bus S t o p  Shelter . . . .  
183 . Physicol Science Lob . . . . . .  8-3 
184 . Electronic Stores . . . . . . . . .  C-3 
185 . Progromrning Of f ice  . . . . . .  8-3 

187 . Chemicol Storoge . . . . . . . . .  D-3 
188 . Engineering Focil it iesBldg . . .  C-2 
189 . Electronics Lab . Annex . . . .  C-3 
I 90  - IPOA . Procurement Offices . 8- 4  
191 . Horordovr Test Boy . . . . . . .  E-? 
192 . Propulsion Engineering . . . . .  D-3 
195 . Guord Shelter . . . . . . . . .  8-3 
196 . Guord Shelter . . . . . .  8-2 
I 97  . blid-Propel lqnrProcer i  Lob . . D-2 
198 . Guidonce Lob . . . . . . . .  C-3 
199 . Celestiol Simulotor Bldg . . .  C-3 
700 . Plant Engineering Services. . .  8-4 
201 . Corpcnter Shop . . . . . . . . .  8-4 
202 . Procurement Offices . . . . . .  8-4 
209 . Illuminotor Tower . . . . . . . .  D - I  
210 . Blaine Trock . . . . . . . . . . . .  D - l  
212 . Antenno Lob . . . . . . . . . . .  D-1 
213 . Cooling Tower .A'. 'B'b'C'. . . .  8-2 
218 . Credit Union . . . . . . . . . . . .  8-3 
220 . C.R 5 . Terminol E l d g  . . . . . .  C-2 
224 . Sewer L i f t  Stotior> . . . . . . .  8-4 
225 . Guord Shelter . Mew . . . . .  C - l  
226 . Solvent Storage 8ldg . . . . .  C-2 
227 . Guord Shelter . . . . . . .  8-1 
228 . Cool irg Tower (A 6 8) . . . . .  8 - 2  
229 . Shielded Room Bldg . . . . . . .  C-3 
230 . *cc Flight Operutions 

231 . Point Shop . . . . . . . . . . . .  8-4 
23) . Spocecroft Development B ldg  . 8-3 
234 . Lumber Stor B ldg  . . . . . . . . .  B-4  
237 . Cooling Tower . . . . . . . . . . .  D-2 
238 . Telecommunications Lab . . . .  8-2 

241 . Shipping 6 Receiving . . . . . .  8-4  
243 . Remote Antenno Ronge Contt . . B-1 

245 . +ctrorcopy Lab . . . . . .  8-2 
246 . S o i l s  Test Lob . . . . . . . . .  C-2 

. c - 2  

186 . Spoce Scirnces D iv  Bldg . . . .  A - 3  

Facil ity . . . . . . . . . . . . . .  8-2 

239 . Low-Temp S o l i d P q  Mug . . . .  D-2 

244 . Hi-Temp Stor Mog . . .  0 - 2  

248 . I O - f t  Spocc Simulotor 

B l d g  . No 1. t l r  LOC : J 

249 - Vi i i ro i  RcccptNon 81* P .  2 
. . . . . . . .  250 Giiord Shelter n . .  

. . .  . A ?  

i. . 251 . Gyro Lob . . 

253 . Low-&lag Intertercnce Lob . . 
255 . Sewage Li f t  \totion . . s- 
256 . Mode l  Ronge Control B ldg . . . .  R -  i 
257 . Guord lslond . . . . .  8-3 
258 . Woter Reservoir . . . . . . . .  c-: 
259 . LiquidNitrogenBottl ing Stor . D-7 
2M) . Illuminotot Equipment B l d g  . . 8 - 1  
261 - Motcriol Storoge . . . . . . . .  C-3 
262 . Rodiometer B ldg  . . . . . . . .  B - I  
263 . Protective Services 8ldg . . . . .  C-3 
244 . SFOF Sys Dev Lob . . . . . . . . .  8-3 
267 . Water Reservoir . . . . . . . . . .  8 - 2  
268 . Pump Harv  . . . . . . . . . . . .  8-1 
269 . Ground, MointenonccBldg . . . .  C-4 
270 . SevogeMetering Stotion . . .  A - J  
271 . Oil Barrel Stor . . . . . . . .  c-3 
272 . Eost Illuminator Bldg . . . . . . .  C - 1  
273 . Eost llluminotor Tower C - 1  

275 . Chernicol Stor PropBldg . . . .  D-2 
276 . Chemicol StorPropBldg . . . . .  D-2 
277 . Iwtope Thermoelectric l o b  . . .  0 - 2  
278 . Helicopter Moint  Hongor C - 3  
279 Guord lslond 8 - 3  
280 . Stotic Test Tower . . . . . . . . .  D-2 
281 . fjremon / Guord Station . . .  C-3 
283 . Metol Storoge Building . . . .  C-3 
284 . Tronsportotion Off ice Sldg . . .  D-2 
285 . Arroyo Bridge . . . . . . . . . . . .  E - ;  
286 . Guord Bldg.Anoyo . . . . . . . .  f - 2  
287 . lilond Guord Bldg . . . . . . . . .  E-: 
288 . Project Equipment Storage . . .  C -2 

' A '  Gote . . . . . . . . . . . . .  A-3 
' 8 '  Gote . . . . . . . . . . .  A - 3  
'C' Gate . . . . . . . . . . .  8-2  
'D' Gote . . . . . . . . . . . . . .  E-2 
' E '  Gore 8 - 2  
' f '  Gote . . . . . . . . .  8-? 
' G '  Gotc . . . . . . . . .  A-? 

. . . . .  

. . .  
. . . . . . . . . .  

. . .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1982 ESTIMATES 

SUMMRY OF AERONAUTICAL RESEARCH AND TECHNOLOGY 
OFFICE OF AERONAUTICS BND SPACE TECHNOLOGY 

1981 1982 
1980  Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
( M i l l i o n s  of D o l l a r s )  

Actual  

Research and development................ ............... 308.3 275.3 2 76.2 323.6 
C o n s t r u c t i o n  o f  facilities.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.5 45.3 43.3 42 3 
Research and program management........................ 189.0 204.9 208.3 217 .4  

Total................................................ 559.8 525.5 52 7.8 583.3 

Nmber  of d i r e c t  p o s i t i o n s  (end of y e a r )  a s s o c i a t e d  
w i t h  a e r o n a u t i c a l  r e s e a r c h  and technology.  ............. 3,745 3,772 3 ,759  3,762 

The o b j e c t i v e s  of t h e  Aeronau t ica l  Research and Technology program are t o  p rov ide  t h e  Nation w i t h  t h e  
n e c e s s a r y  technology f o r  s a f e r ,  more economical  and e f f i c i e n t ,  and env i ronmenta l ly  a c c e p t a b l e  a i r  
t r a n s p o r t a t i o n ;  t o  m a i n t a i n  a s t r o n g  U.S. c o m p e t i t i v e  p o s i t i o n  i n  t h e  i n t e r n a t i o n a l  a v i a t i o n  marke tp lace ;  
and t o  s u p p o r t  t h e  Department of Defense i n  m a i n t a i n i n g  t h e  s u p e r i o r i t y  o f  U.S. m i l i t a r y  a i r c r a f t .  

The 1982 program s u p p o r t s  t h e s e  o b j e c t i v e s  by s t r e s s i n g  t h e  t echnology  a r e a s  judged t o  b e  t h e  most 
c r i t i c a l  by s p e c i a l  a ssessments ,  a d v i s o r y  g roups ,  and by i n d u s t r y  and o t h e r  u s e r s  o f  technology w i t h i n  and 
o u t s i d e  t h e  Federa l  Government. The 1982 ac t iv i t i e s  are designed t o  m a i n t a i n  a s t r o n g  r e s e a r c h  and 
technology b a s e  p o s i t i o n  i n  t h e  v a r i o u s  technology d i s c i p l i n e s .  S t r e n g t h  i n  t h i s  fundamental  r e s e a r c h  and 
technology i s  e s s e n t i a l  t o  t h e  f u t u r e  development of new, improved a e r o n a u t i c a l  p roduc t s .  Emphasis w i l l  b e  
p laced  on improving a i r c r a f t  energy e f f i c i e n c y  and performance; r e d u c i n g  n o i s e  and p o l l u t i o n ;  improving 
s a f e t y  and t e r m i n a l  area o p e r a t i o n s ;  and on advancing long- haul and shor t- hau l  a i r  t r a n s p o r t a t i o n  
concep t s .  A s i g n i f i c a n t  new a c t i v i t y  i s  t h e  Numerical Aerodynamic S imula to r  which w i l l  pe rmi t  t h e  Uni ted 
States t o  m a i n t a i n  a s u p e r i o r  aerodynamic computa t iona l  d e s i g n  c a p a b i l i t y  and enhance t h e  e v o l u t i o n  o f  
advanced computer technology.  
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Among t h e  v e h i c l e  c l a s s e s ,  t r a n s p o r t  a i r c r a f t  technology w i l l  c o n t i n u e  t o  reduce  a i r c r a f t  n o i s e  and 
emiss ions ,  improve t e r m i n a l  area s a f e t y  and a i r c r a f t  o p e r a t i o n s ,  and e v a l u a t e  t h e  s u i t a b i l i t y  of broad 
s p e c i f i c a t i o n  j e t  f u e l s  f o r  use  i n  c u r r e n t  and f u t u r e  commercial j e t  e n g i n e s .  
a i r c r a f t  energy  e f f i c i e n c y  technology e f f o r t s ,  i n c l u d i n g  f u r t h e r  t e s t i n g  of i n d i v i d u a l  components t o  
va l i da t e  t h e  technology f o r  use  i n  high- bypass t u r b o f a n  eng ines  as  p a r t  o f  t h e  energy e f f i c i e n t  eng ine  
program and t h e  e v a l u a t i o n  of act ive c o n t r o l  t e c h n o l o g i e s  i n  t h e  energy  e f f i c i e n t  t r a n s p o r t  program. 
R o t o r c r a f t  a c t i v i t i e s  w i l l  c o n t i n u e  t o  a d d r e s s  r o t o r  aerodynamics,  s t r u c t u r e s ,  a v i o n i c s ,  f l i g h t  dynamics, 
t e r m i n a l  o p e r a t i o n s ,  e n g i n e s  and d r i v e  sys tems  and r o t o r  sys tem d e s i g n  w i t h  new emphasis i n  FY 1982 on r o t o r  
system d e s i g n  methodology and l a r g e- s c a l e  t e s t i n g .  General  a v i a t i o n  a c t i v i t i e s  w i l l  emphasize t h e  r e d u c t i o n  
o f  n o i s e  and emiss ions ,  improved c r a s h w o r t h i n e s s ,  and an  expanded s t a l l / s p i n  d a t a  base .  I n  ve r t i ca l  take-  
o f f  and l a n d i n g  technology,  broad based technology f o r  f u t u r e  m i l i t a r y  and c i v i l  a i r c r a f t  a p p l i c a t i o n s  w i l l  
b e  con t inued .  Supersonic  c r u i s e  r e s e a r c h  w i l l  p l a c e  emphasis on t h e  i n t e r a c t i o n s  between t h e  a i r f r a m e  and 
p r o p u l s i o n  system, l o n g- l i f e  s t r u c t u r a l  tests ,  aerodynamic performance i n  a l l  speed regimes and t h e  
development and demons t ra t ion  o f  c r i t i c a l  low-speed t e c h n o l o g i e s  unique t o  v a r i a b l e  c y c l e  eng ines .  
e f f o r t s  i n  t h e  a r e a  o f  h i g h  performance a i r c r a f t  w i l l  c o n t i n u e  on c o n f i g u r a t i o n  aerodynamics and f l i g h t  
t e s t i n g  o f  h i g h l y  manewerab le  a i r c r a f t  technology concep t s .  

Major emphasis w i l l  b e  on 

Also, 

The c o n s t r u c t i o n  of f a c i l i t i e s  program f o r  FY 1982 i n  suppor t  o f  a e r o n a u t i c a l  r e s e a r c h  and technology 
o b j e c t i v e s  i n c l u d e s  m o d i f i c a t i o n  of t h e  12- foot p r e s s u r e  wind t u n n e l  a t  t h e  Ames Research Center ,  Moffe t t  
F i e l d ,  Ca1ifornia;'modifications of  t h e  enhanced 20- inch s u p e r s o n i c  wind t u n n e l ,  t h e  Mach 19 n i t r o g e n  t u n n e l  
and t h e  t r a n s o n i c  dynamics t u n n e l  a t  t h e  Langley Research Center ,  Hampton, V i r g i n i a ;  and m o d i f i c a t i o n s  of 
t h e  h igh  p r e s s u r e  t u r b i n e  c o r r o s i o n  and thermal  f a t i g u e  t e s t i n g  f a c i l i t y  and of t h e  s m a l l  eng ine  component 
t e s t i n g  f a c i l i t y  a t  t h e  L e w i s  Research Center ,  Cleveland,  Ohio. 

The r e s e a r c h  and program management funding p r o v i d e s  f o r  t h e  c i v i l  s e r v i c e  s a l a r i e s ,  t r a v e l ,  e lec t r ic  
power f o r  wind t u n n e l  o p e r a t i o n s ,  and o t h e r  g e n e r a l  i n s t a l l a t i o n  c o s t s  n e c e s s a r y  t o  conduct t h e  a e r o n a u t i c s  
program. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH AND DEVELOPMENT 

ESTIMATED FY 1982 OBLIGATIONS FOR EQUIPMENT TO BE PLACED AT NASA INSTALLATIONS 

Program Budget Line Item 

Space Transportation Systems ........................................................... 
Space Shuttle ........................................................................ 
Space Flight Operations .............................................................. 
Expendable Launch Vehicles ........................................................... 

Space Science .......................................................................... 
Physics and Astronomy ................................................................ 

1982 
(Thousands of Dollars) 

71 719 

(46. 145) 

(25. 574) 

(... 1 

5. 351 

(4. 430) 

Planetary Exploration ................................................................ (770) 

........................................................................ (151) Life Sciences 

Space and Terrestrial Applications ..................................................... 
Aeronautics and Space Technolo FN ....................................................... 
Aeronautical Research and Technology ................................................. 

4 365 

38. 052 

(28 . 762) 
Space Research and Technology ........................................................ (7. 150) 

Energy Technology .................................................................... 
Tracking and Data Acquisition .......................................................... 
GRAND TOTAL ............................................................................ 

33 600 

153.087 
. SA 14 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1982 BUDGET 

RECEIVING INSTALLATION, FY 1982 RELATED 
BUILDING LOCATION, AND OBLIGATIONS 

($ IN THOUS.) PROJECT EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE 
FACILITY 

P~OCUAM BUDGET LINE ITEM 

Space S h u t t l e  

Space S h u t t l e  

Space S h u t t l e  

Space S h u t t l e  

space S h u t t l e  

Space S h u t t l e  

Space S h u t t l e  

Johnson Space Center  
Bldg. 35, 72-76-01 

Johnson Space Center  
Bldg. 1 2 ,  72-81-03 

Johnson Space Center 
Bldg. 1 2 ,  72-82-33 

Johnson Space Center  
Bldg. 30 Admin. Wing, 
72-82-04 

Johnson Space Center  
Bldg. 1 6 ,  72-82-05 

Johnson Space Center 
Bldg. 1 6 ,  72-82-06 

Johnson Space Center  
White Sands T e s t  F a c i l i t y  
300 and 400 T e s t  Areas, 
72-82-07 

Guidance and Navigation 
( G & N )  S imula tor  

1108 Replacement Cent ra l  
Computing F a c i l i t y  

1100/81 Hardware Lease/ 
Purchase Cent ra l  
Computing F a c i l i t y  

Software Product ion 
F a c i l i t y  

S h u t t l e  Dynamics 
S imula tor  (SDS) 

Tes t  Support  System (TSS) 

D a t a  Acquis i t ion  and 
Control  System 

Simulator/computer complex 
t h a t  p rov ides  suppor t  t o  
STS O p s  t r a f f i c  model. 

I n c r e a s e s  c a p a c i t y  t o  
-over c u r r e n t  requirements  
and e l i m i n a t e  r e l i a b i l i t y  
problems. 

Augments Cent ra l  Computing 
F a c i l i t y  and i n c r e a s e s  
c a p a b i l i t v  t o  meet u s e r  
requirements .  

Provides mission recon- 
f i g u r a t i o n  of O r b i t e r  onboard 
sof tware  f o r  STS. 

Upgrades p r e s e n t  analog 
computers of  t h e  SDS, which 
s u p p o r t s  t h e  SAIL, f a c i l i t y .  

Replaces TOC META-4 computers 
of  t h e  TSS, which i s  a ground 
d a t a  p r o c e s s i n g  system t h a t  
s u p p o r t s  t h e  SAIL f a c i l i t y .  

Replaces p ropuls ion  t e s t  d a t a  
a c q u i s i t i o n  and c o n t r o l  system 
computers. 

4,548 

850 

1,425 

2,862 

295 

2 85 

892 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN E'Y 1982 BUDGET 

RECEIVING INSTALLATION, FY 1982 RELATED 
BUILDING LOCATION, AND OBLIGATIONS FACILITY 

PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT pIloclun BUDGET LINE ITEM EM CONTROL NUMBER EQUIPMENT DESCRIPTION 

Space S h u t t l e  

Space S h u t t l e  

Space S h u t t l e  

Space S h u t t l e  

Space S h u t t l e  

Space S h u t t l e  

Kennedy Space Center Multi-Test/Multi-Flow and Supports  the  mission model 
LCC, LC-39, 76-81-03 Software Production F a c i l i t y  reach ing  24 missions per  

year  ( 2  p e r  month) 

Kennedy Space Center  SRM F a c i l i t y  
sm Processing/Storage Transpor ta t ion  
F a c i l i t y ,  76-82-02 

Kennedy Space Center  
Pad B ,  76-82-03 

Kennedy Space Center 
MLP, 76-82-04 

Kennedy Space Center  
CIF Bldg., 76-82-05 

Kennedy Space C e n t e r  
LC-39 Pad B. 76-82-06 

Opera t icna l  Tf l e v i s i o n  
( O W )  System 

RTG Cooling Unit 

6 

SRM segment p a l l e t s  and 
segment t r a n s p o r t e r  t h a t  
suppor t s  an SRB f a c i l i t y ,  
inc lud ing  t r a n s p o r t a t i o n  of 
SRM from t h e  f a c i l i t y  t o  
t h e  VAB. 

Launch pad equipment f o r  
remote viewing and recording 
of o p e r a t i o n s  o f  equipment 
t h a t  is i n a c c e s s i b l e  o r  too 
hazardous for on-the-scene 
observa t ion .  

Provides c o o l a n t  f l u i d  a t  
r e q u i r e d  rates t o  Radio- 
i s o t o p e  Thermoelectr ic  
Generators  (RTG's) t o  be 
u t i l i z e d  on some payloads. 

Computer Replacement Supports  i n t e r a c t i v e  and 
batch a c t i v a t i o n  f o r  a v a r i e t y  
of eng ineer ing  and t e c h n i c a l  
u s e r  requirements .  

Payload Ground 
Handling Mechanism 

Routine removal and rep lace-  
ment of payload on pad. 

18,826 

782 

3,105 

6 81 

4,0? i 

1,588 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED I N  FY 1982 BUDGET 

RECEIVING INSTALLATION, FY 1982 RELATED 
BUILDING LOCATION, AND OBLIGATIONS FACILITY 

($ I N  THOUS.) PROJECT PROGRAM BUDGET L I N E  ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE 

Space F l i g h t  Operat ions  Johnson Space Center S h u t t l e  Data Process ing 
Bldg. 30, 72-77-01 Complex 

Space F l i g h t  Operat ions  

Space F l i g h t  Operat ions  

Space F l i g h t  Operat ions  

Space F l i g h t  Operat ions  

Space F l i g h t  Operat ions  

Space F l i g h t  Operat ions  

Johnson Space C e n t e r  
Bldg. 30,  72-77-04 

Johnson Space Cen te r  
Bldg. 30,  72-77-05 

Johnson Space Cen te r  
Bldg. 30 ,  72-78-01 

Johnson Space Center  
Bldg. 30 ,  72-78-02 

Johnson Space Center  
Bldg. 30, 72-78-05 

Johnson Space Center  
Bldg. 30 Admin. Wing, 
72-79-05 

Network I n t e r f a c e  
Processor  (NIP) / 
Hardware 

Master I n t e r f a c e  
.Timing 

Wide Band Recorder/ 
Switch 

Display Control/  
S h u t t l e  Data Process ing 
Complex I n t e r f a c e .  

D i g i t a l  Voice 

F l i g h t  Planniny 
System I11 

Replacement o f  computers 679 
i n  real-time complex to 
accommodate S h u t t l e  5ata 
handl ing requirements.  

I n t e r f a c e s  t h e  O r b i t e r  
Multi-Rate Data Systems 
from t h e  STDN/TDRSS network 
t o  t h e  Mission Control 
Center .  

Provides  C e n t r a l  Timing 
System f o r  t h e  Miss ion  
C o n t r o l  Center.  

385 

110 

Provides  c a p a b i l i t y  f o r  305 
swi t ch ing  and recording a l l  
d a t a  i n p u t  t o  the  Miss ion  
Control  Center.  

Provides  informat ion r eau i red  4,974 
by f l i g h t  c o n t r o l  team and 
Mission Control  Center and 
network teams. 

Converts d i g i t a l  voice  from 411 
onboard S h u t t l e  t o  normal 
analog ou tpu t  and conver t s  
d i g i t a l  upl inks .  

I n c r e a s e s  des ign c a p a b i l i t y  450 
t o  60 f l i g h t s / y e a r .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Slj?4MARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED I N  FY 1982 BUDGET 

RECEIVING INSTALLATION, M 1982 RELATED 
BUILDING LOCATION, AND 
EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ I N  THOUS.) PROJECT 

FACILITY OBLIGATIONS 
PROCRAM BUDGET L I N E  ITEM 

RECEIVING INSTALLATION, M 1982 RELATED 
LITY 

($ I N  THOUS.) PROJECT PROGRAMMATIC PURPOSE EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROCRAM BUDGET L I N E  ITEM 

Space F l i g h t  Operat ions Johnson Space Center 
Bldg. 30, 72-79-06 

Space F l i g h t  Operat ions Johnson Space Center  
Bldg. 30, 72-79-07 

Space F l i g h t  Operat ions 

Space F l i g h t  Operat ions 

Space F l i g h t  Operat ions 

Space F l i g h t  Operat ions 

Space F l i g h t  Operat ions 

Space F l i g h t  Operat ions 

Johnson Space Center  
Bldg. 30, 72-79-08 

Johnson Space Center 
Bldg. 30,  72-79-09 

Johnson Space Center 
Bldg. 30, 72-79-10 

Johnson Space Center 
Bldg. 30, 72-81-01 

Johnson Space Center 
Bldg. 30, 72-81-02 

Johnson Space Center  
Bldg. 30, 72-81-04 

Hard Copy Unit Provides hard copy of 
D i g i t a l  Data Display from 
t h e  SDPC. 

Payload Operat ions Provides c a p a b i l i t y  t o  
Control  Center (POCC) p r o c e s s ,  c o r n a d ,  and 
Decanmutator 

Wide Band I n t e r f a c e  
Equipment 

Payload Data 
I n t e r l e a v e r  (PDI) 
System 

Text and Graphics 
System 

Reconf i g u r a t i o n  
D a t a  Col lec t ion  
system 

POCC Display 
Control  

FR 80 Microfiche 
upgrade 

c o n t r o l  pa ramete r ' s  from 
s e v e r a l  payload d a t a  
streams simultaneously.  

Brings independent pavload 
high r a t e  d a t a  s t reams i n t o  
t h e  POCC. 

P rocesses  and d i s p l a y s  
d i g i t a l  d a t a  from S h u t t l e  
PDI. 

Provides upl ink of t e x t  
and graphics  information t o  
t h e  S h u t t l e .  

Col lecFs reconf igura t ion  da ta  
and c o n s t r u c t s  t a b l e s  f o r  
r e c o n f i g u r a t i o n  of  Mission 
Control  Center.  

Provides d i s p l a y  monitoring 
c a p a b i l i t y  f o r  experiment 
svstems da ta .  

P rov ides  f l i g h t  c o n t r o l  
mission and S h u t t l e  
Development Lab products .  

750 

100 

2,021 

214 

930 

464 

37 

500  
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NATIONAL AEllONAUTICS AND SPACE ADMINISTRATION 

SUMMARY OF MAJOR EQUIPMLNT ACQUISITION OBLIGATIONS INCLUDED IN FY 1982 BUDGET 

FY 1982 RELATED 

PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PKOJECT 

RECEIVING INSTALLATION, 
BUILDING LOCATION, AND FACILITY OBLIGATIONS 

Space F l i g h t  Operat ions Johnson Space Center 
Bldg. 30, 72-81-05 

Space F l i g h t  Operat ions Johnson Space Center 
Bldg. 4 ,  72-82-01 

Space F l i g h t  Operat ions Johnson Space Center  
Bldg. 4 ,  72-82-02 

Space F l i g h t  Operat ions 

Space F l i g h t  Operat ions 

Spdce F l i g h t  Operat ions 

NASA Encryption Provides communication 
s e c u r i t y  f o r  NASA’s 
S h u t t l e  missions.  

Mission c o n t r o l  Center Tra in ing  f a c i l i t y  f o r  
(MCC) Console Tra in ing  consoles  i n  t h e  MCC. 
Upgrade. 

Training Planning System TPS op t imizes  t h e  use of 
(TPS) and F l i g h t  crew t r a i n i n g  f a c i l i t i e s  ; 
Operat ions Planning FOPS manages f l i g h t  
Schedule (FOPS) Computer o p e r a t i o n s  read iness  
Sys t e m .  products .  

COD FY 80 CoF 
P r o j e c t  7290 
and FY 80 C o F  
P r o j e c t  9370. 

630 

492 

475 

Kennedy Space Center  Multi-Mission Support  Transpor t s  payloads from 2,700 
Operat ions and Checkout Equipment (MMSE) Second payload process ing  
Bldg., 76-82-01 S e t .  f a c i l i t i e s  t o  O r b i t e r  

Process ing  F a c i l i t y  t o  Pad 
and r e t u r n .  

Marshal l  Space F l i g h t  Center  E A 1  8900 Hybrid Computer Replaces e x i s t i n g  d i g i t a l  600 
Bldg. 4487, 62-82-02 Replacement (Sys E A 1  80) and main l ine  analog computer 

p o r t i o n s  of t h e  EA1 8900 
hybr id  computer ( E A I  8 0 ) .  

Marshall Space F l i g h t  Center  E A 1  8900 Hybrid Computer Replaces e x i s t i n g  d i g i t a l  49 
Bldg. 4487 ,  62-82-03 Replacement (Sys EA1 90) and main l ine  analog computer 

p o r t i o n s  of t h e  E A 1  8900 
hybr id  computer ( E A 1  90). 
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NATIONAL. AERONAUTICS Mn SPACE ADMINISTRATION 

SumARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1982 BUXET 

RECEIVING INSTALLATION, FY 1982 RELATED 
BUILDING LOCATION, AND OBLIGATIONS FACILITY 

($ IN THOUS.) PROJECT PROGRAM BUDGET LINE ITEM EAD CONTROL NUHBER EQUIPMENT DESCRIPTION PROGRAMHATIC PURPOSE 

Physics  and Astronomy Goddard Space F l i g h t  Center  Science and Appl ica t ions  
51-81-01 Computing Center (SACC) 

Upgrade 

P lane ta ry  Explora t ion  Johnson Space Center  
Bldg. 31, 72-82-09 

L i f e  Sciences 

Space Appl ica t ions  

Space Appl ica t ions  

Johnson Space Center  
Bldg. 36, 72-80-04 

Ion Microprobe Mass 
Analyzer 

L i f e  Sciences Payloads 
Science Monitoring Area, 
Support Data Systems and 
Display E q u i p e n t  

Goddard Space F l i g h t  Center Goddard Modeling A c t i v i t y  
Bldg. 2 2 ,  51-82-10 Advance Computer System 

Johnson Space Center 
Bldq. 17 ,  72-82-08 

Ear th  Observat ions 
Divis ion Laboratory 
System 

Upgrade t o  meet t h e  4,425 
computing requirements  of 
Space Science and Space 
and T e r r e s t r i a l  Appl ica t ions  
programs. 

Replacement of ion  micro- 
probe i n  t h e  P lane ta ry  
and Ear th  Sciences Divis ion 
labora tory .  

Supports  t h e  rea l- t ime  
monitor ing of L i f e  Sciences 
Shut t l e /Space lab  experiments. 

Supplants  and extends 
c a p a b i l i t y  of e x i s t i n g  
Amdahl 470V/6 computer 
system. 

Process  Landsat d a t a  
used i n  t h e  AgRISTAFS 
Program. 

770 

151 

3 , 5 8 0  

785 
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NATIONAL AERONAUTICS AND SPACE ADnINISTUATION 

S W Y  OF MAJOR BQUIPHENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1982 BUDGET 

RECEIVING INSTALLATION, FY 1982 RELATED 
WILDING LOCATION, AND OBLIGATIONS FACILITY 

?MCW BUQGET LINE ITEM EAD CONTROL NUHBER EQUIPMENT DESCRIPTION PROCRAWUTIC PURPOSE ($ IN THOUS.) PROJECT 
~~ ~ 

Aeronaut ical  Research and Dryden F l i q h t  
Technology Center ,  Bldg. 

24-82-01 

Research Cent ra l  Computer 
4838, Replacement 

Aeronaut ical  Research and Dryden F l i g h t  Research 
Technology Center ,  Bldg. 4820, 

24-82-02 

Aeronaut ical  Research and Dryden F l i g h t  Research 
Technology Center ,  Bldg. 4801, 

24-82-03 

Aeronaut ical  Research and L e w i s  Research Center 
Technology Bldg. 5, 22-82-01 

Aeronaut ical  Research and L e w i s  Research Cen te r  
Technology Bldg. 5, 22-82-02 

Aeronaut ical  Research and L e w i s  Research Cen te r  
Technology Bldg. 49, 22-82-03 

Refurbishment and 
upgrading t h e  Thermal 
and Mechanical Loads 
Control  System 

Simulat ion and RPRV 
Computer System 

r n ~  s p o t  LDV s y s t e m ,  
W-8 

F a s t  Fourmier 

Equipment, W-7 
Transform 

Scanning Transmission 
Elec t ron  MicroscoDe 
(Stem) 

Replaces c u r r e n t  
computer equipment with 
an i n t e r a c t i v e  computer 
system t h a t  inc ludes  
p e r i p h e r a l s ,  t e rmina l s  
and processor .  

Replaces o b s o l e t e  system 
t h a t  performs thermal and 
mechanical load tests on 
a i r c r a f t  and components 
of a i r c r a f t .  

Updates s imula t ion  and 
augmentation systems f o r  
remote p i l o t e d  r e s e a r c h  
v e h i c l e s .  

Measures d e t a i l e d  
i n t e r n a l  measurement 
flow w i t h i n  c e n t r i f u g a l  
blade rows. 

Provides a n a l y s i s  of 
unsteady flow 
phenomenon wi th in  
compressor blading.  

Prov ides  h igher  vo l tage  
f o r  h i g h e r  r e s o l u t i o n  
us ing  t h i c k e r  materials. 

500 

1,700 
, 

3,250 Funding a l s o  
supported by OSTS. 

250 

250 

300 



NATIONAL AERDNAUTICS AND SPACE MHINISTRATION 

SLMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1982 BUDGET 

RECEIVING INSTALLATION, M 1982 RELATED 
BUILDING LOCATION. AND OBLIGATIONS FACILITY ~~~- 

pBocRAn BllpcET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMHATIC PURPOSE ($ IN THOUS.) PROJECT 
Aeronaut ical  Research and L e w i s  Research Center P o r t a b l e  High Pressure  Determines combustion 300 

Technology Bldq. 106, 22-82-04 Mass Spectrometer products  p r e s e n t  i n  
Sampler burner  r i g s .  

Aeronaut ical  Research and L e w i s  Research Center I c i n g  Research Measures aerodynamic 300 
Technology I c i n g  Tunnel, 2 2- 8 2- 0 5  Tunnel Force Balance c h a r a c t e r i s t i c s  o f - a i r c r a f t  

System wings and ta i l s  sub iec ted  
t o  atmospheric i c i n g .  

Aeronaut ical  Research and 
Technology 

Tracking and Data 
Acquisi t ion 

Tracking and Data 
Acquis i t ion  

Lewis Research Center 9x15 Force Balance Measures f o r c e s  of t h r u s t ,  700 
9 x 1 5  Wind Tunnel,  22-82-06 System l i f t ,  and moment on engine 

n a c e l l e s  f o r  V/STOL. 

Goddard Space F l i g h t  Center ,  Space Telescope 
Bldg. 1 4 ,  5 1- 8 2- 0 1  Operat ions Control  

Center Data System 

Goddard Space F l i g h t  Cente r ,  POCC P i l o t  Model (POCCNET). 
Bldg. 1 4 ,  51-82-02 This a c q u i s i t i o n  is  t h e  

con t inua t ion  of t h e  design 
and procurement of s e v e r a l  
mini/midi computers and 
p e r i p h e r a l s  t o  be used 
as a nucleus f o r  t h e  new 
POCCNET p i l o t  model POCC. 
The p i lo t  model w i l l  
demonstrate t h e  concept 
of d i s t r i b u t e d  process ing ,  
v i r t u a l  p e r i p h e r a l s  common 
sof tware ,  shared resources  
and computer networking. 

Space a v a i l a b l e  

Required t o  conduct t h e  7,400 Space a v a i l a b l e .  
real-time opera t ion  of t h e  
Space Telescope Observatory 
wi th  planned mission l i f e  
of 11 years .  The d a t a  
s y s t e m  w i l l  r e q u i r e  new 
space area of 5,000 square 
f e e t .  

Required t o  support  t h e  2 ,100  
mission c o n t r o l  workload 
i n  t h e  1980's and beyond 
i n  o r d e r  t o  meet quick 
turnaround,  inc reased  
suppor t  requirements  and 
to  minimize t h e  develop- 
ment and r e c u r r i n g  c o s t s  
a s s o c i a t e d  wi th  each new 
mission. The POCCNET 
concept is envisioned a s  
very cost e f f e c t i v e  i n  t h e  
TDRSS/STS/Spacelab/MMS 
era. 
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NATIONAC AERONAUTICS AND SPACE ADMINISTRATION 

SUMMARY OF M O R  EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1982 BUDGET 

RECEIVING INSTALLATION, FY 1982 RELATED 
BUILDING LOCATION, AND OBLIGATIONS FACILITY 

PROCIun BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROCRAl4UATIC PURPOSE ($ IN THOUS.) PROJECT 

Tracking and Data 
Acquisition Bldg. 23, 51-82-03 

Goddard Space Flight Center, 

Tracking and Data 
Acquisition 

Tracking arid Data 
Acquisition 

Tracking and Data 
Acquisition 

Goddard Space Flight Center, 
Bldg. 23, 51-82-04 

Goddard Space Flight Center, 
Bldg. 14, 51-82-05 

Goddard Space Flight Center, 
Bldg. 14, 51-82-06 

Computers , video, audio 
analog, high density 
recorders, and time code 
converters needed to 
capture data up to 50 
MBPS peak rate for 
Spacelab missions. 

Univac 1100/82 computer 
to replace the aging and 
unreliable univac 1108 
machine. 

Mission Operations 
Computing Facility (MOCF) . 
Required to replace obsolete 
Flight Dynamics System (FDS) . 

Mission Ope rations 
Computing Facility (MOCF) . 
Required to replace the 
obsolete Command Management 
Systems (CMs). 

Equipment is to build the 3,500 
Input Processing System 
to capture, quality check, 
and pre-process Spacelab 
data. 

lb edit, time correct, 2,100 
generate fill data, decomm 
science data and produce 
experimenter data tapes for 
free flyer spacecraft. A l s o  
to serve as the output 
processor for Spacelab data 
processing. 

Provides mission 3,400 Space available 
analysis and attitude 
computing capability 
to GSFC's POCC's as 
required. 

Provides on-board 
management support 
computing capability 
to GSFC's POCC's 
as required. 

1,900 Space available. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1982 BUDGET 

FY 1982 RELATED 
OBLIGATIONS FACILITY 

PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMTIC PURPOSE ($ IN THOUS.) PROJECT 

RECEIVING INSTALLATION, 
BUILDING LOCATION, AND 

Tracking and Data Goddard Space F l i g h t  Cente r ,  Mission Operat ions Computing 
Acquis i t ion  Bldg. 14, 51-82-07 F a c i l i t y  (MOCF) . Required 

t o  r e p l a c e  o b s o l e t e  O r b i t  
computing system (OCS). 

Tracking and Data 
Acquis i t ion  

Tracking and Data 
Acquis i t ion  

Tracking and Data 
Acquis i t ion  

Goddard Space F l i g h t  Cente r ,  Mission Operat ions Computing 
Bldg. 14, 51-82-08 F a c i l i t y  (MOCF) g e n e r a l  

purpose system support .  

Goddard Space F l i g h t  Cente r ,  Computer and s p e c i a l  d a t a  
Bldg. 23, 51-82-09 c a p t u r e  equipment. 

Wallops F l i g h t  Center ,  
5 3-82-0 1 

Impact P r e d i c t i o n  System - 
Computer wi th  p e r i p h e r a l s .  

Provides mission 3,300 Space a v a i l a b l e .  
o p e r a t i o n s  o r b i t  
suppor t  computing 
c a p a b i l i t y  t o  GSFC'S 
p r o j e c t s .  

P rov ides  management 1,900 Space a v a i l a b l e .  
tools and a i d s  and MOCF 
s e c u r i  tv .  

Provides i n s t i t u t i o n a l  4,700 Space a v a i l a b l e .  
c a p a b i l i t y  t o  handle 
packe t ized  d a t a  from 
f r e e  f l y e r  s p a c e c r a f t .  

Provide real- t ime impact 3,300 Space a v a i l a b l e .  
p r e d i c t i o n  of sounding 
r o c k e t s  launched from WFC. 
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NATIONAL AERONMJTICS AND SPACE BDLIINISTRATION 

FISCAL YEha 1982 ESTIMATES 

SILMARY OF CONSULTING SERVICES ESTIMATE3 

1981  1982 
1980  Budget Current  Budget 

A c t u a l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

Research and Program Management 

C o n s u l t a n t s  Employed by N A S A . . . . . . . . . . . . . . . . . . . . . . . . . .  628 600 510 653 
C o n t r a c t u a l  Services................................. 409 5 52 500 5 5 0  

S u b t o t a l ,  R&PM Funds............................... 1,037 1 ,152 1 ,010 1 ,203  

Research and Development 

C o n t r a c t u a l  Services... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,666 3 ,781 3 ,640  4 ,404  

T o t a l ,  N A S A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,703 4,933 4,650 5,607 

NASA uses  pa id  c o n s u l t a n t s  and c o n s u l t i n g  s e r v i c e s  c o n t r a c t s  t o  p rov ide  adv ice  and e x p e r t  i n p u t  i n  
a d d i t i o n  t o  o r  beyond t h a t  a v a i l a b l e  from i t s  in- house, c i v i l  service workforce.  
e s t a b l i s h e d  a s s u r e  t h a t  b e f o r e  e n t e r i n g  i n t o  e i t h e r  a c o n s u l t a n t  services arrangement w i t h  an i n d i v i d u a l  o r  
a c o n s u l t i n g  s e r v i c e s  c o n t r a c t ,  t h e r e  i s  ample j u s t i f i c a t i o n  p r e s e n t e d  and t h e  a c t i o n  i s  approved a t  t o p  
management levels. 
t h e s e  services are  as follows: 

The management c o n t r o l s  

The use  t o  which t h e s e  services w i l l  be pu t  and t h e  major programmatic areas r e q u i r i n g  
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1981 1982 
1980  Budget Current  Budget 

Actual  E s t i m a t e  Estimate E s t i m a t e  
(Thousands of  D o l l a r s  ) 

Consu l t an t s  Employed by NASA........................... 628 600 510 653  

NASA h i r e s  experts and c o n s u l t a n t s  f o r  a v a r i e t y  o f  r e a s o n s ,  c h i e f l y  t o  p rov ide  e x p e r t  a d v i c e  and i n p u t  on  
t h e  s e l e c t i o n  of  exper iments  f o r  f u t u r e  s p a c e  miss ions .  The use  of  o u t s i d e r s ,  i n  a d d i t i o n  t o  NASA c i v i l  
s e r v i c e  pe r sonne l ,  p r o v i d e s  t h e  agency w i t h  a n  independent  view t h a t  a s s u r e s  t h a t  s e l e c t i o n s  r e p r e s e n t  t h o s e  
exper iments  l i k e l y  t o  have t h e  g r e a t e s t  s c i e n t i f i c  m e r i t .  Other i n d i v i d u a l s  are employed t o  p rov ide  inde-  
pendent  l o o k s  a t  t e c h n i c a l  and f u n c t i o n a l  problems i n  o r d e r  t o  g i v e  t o p  management t h e  wides t  p o s s i b l e  r a n g e  
o f  views b e f o r e  making major d e c i s i o n s .  

Consu l t an t  Services.................................... 409 552 500 550 

NASA c o n t r a c t s  w i t h  c o n s u l t i n g  f i r m s  f o r  s t u d i e s  of f u n c t i o n a l  p r o c e s s e s  on a s e l e c t e d  b a s i s .  I n  FY 1982  
t h e s e  s t u d i e s  are needed t o  p rov ide  independent  assessment  and e x p e r t i s e  i n  such areas as ADP, EEO and 
u t i l i t y  r a t e  v a l i d a t i o n .  

RESEARCH AND DI3VEU)IILENT 

C o n t r a c t u a l  Services................................... 2,666 3 ,781 3 ,640 4 ,404 

F u t u r e  Program Evaluation....................................................................... 2,739 

I n  consonance w i t h  i t s  l e g i s l a t i v e  c h a r t e r ,  NASA s e e k s  t o  use  t h e  a d v i c e  from many s o u r c e s  i n  t h e  
p r i v a t e  s e c t o r  on what would b e  t h e  most p r o d u c t i v e  f u t u r e  programs t o  a s s u r e  t h a t  b e f o r e  any program o r  
p r o j e c t  i s  p resen ted  t o  t h e  P r e s i d e n t  o r  t h e  Congress f o r  approva l ,  t h e  wides t  review of  t h a t  programmatic 
t h r u s t  i s  a v a i l a b l e .  I n  FY 1 9 8 2 ,  t h e  m a j o r i t y  of  t h e  funds  w i l l  b e  used t o  suppor t  a n a l y s e s  conducted by  
t h e  N a t i o n a l  Academy of  Sc iences  i n  t h e  Space Sc iences ,  Space and Terrestrial  A p p l i c a t i o n s ,  and Aeronau t i c s  
and Space Technology program areas 
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1981 1982 
1980 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s  ) 

S t u d i e s  of Fu tu re  Ope ra t i ona l  ~des.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,340 

These funds  w i l l  con t inue  t h e  c o n t r a c t u a l  suppor t  of two major s t u d i e s  of t h e  o r g a n i z a t i o n a l  s t r u c t u r e  
f o r  t h e  t r a n s i t i o n  t o  f u t u r e  o p e r a t i o n a l  modes: STS o p e r a t i o n s  beyond DDT&E, and Tracking and Data Acquis i-  
t i o n  o p e r a t i o n s  w i th  TDRSS. The changes i n  each  of  t h e s e  areas w i l l  r e p r e s e n t  major d e p a r t u r e s  from t h e  way 
we  have been  do ing  b u s i n e s s  i n  t h e  launch  v e h i c l e  and t r a c k i n g  f u n c t i o n s .  The c o n s u l t i n g  s e r v i c e s  c o n t r a c t s  
p r o v i d e  independent  e v a l u a t i o n  of v a r i o u s  o p t i o n s .  

Other  Consul t ing  S t u d i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  325 

From t i m e  t o  t i m e  t h e  u s e  o f  o u t s i d e  c o n s u l t a n t  f i r m s  p rov ides  a v a l u a b l e  i n p u t  t o  d e c i s i o n  making. 
These s t u d i e s  are i n  t h e  area of management s t r u c t u r e ,  and program e v a l u a t i o n  and e f f e c t i v e n e s s .  
s p e c i f i c  s t u d i e s  are n o t  de f ined  i n  advance, b u t  are approved based on demonstrated need.  

The 
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